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The worldwide concern of environmental affairs becomes an
additional constraint for business operations. Business manage-
ment has to conform to government pollution-control regulations
as well as to adhere to the company's own social responsibility
of keeping the environment clean,
In Hong Kong, although the water pollution problem has
still not reached an acute 'stage, .'and the agricultural sector,
rather than the industrial sector, is the.chief water polluter,
the environmental situation may worsen with our widening
industrial base.
As the textile business is the key contributor to Hong Kong's
economic prosperity, the pollution problems caused by its finishing
and dyeing sectors deserve special attention. A survey carried
out in connection with this thesis revealed the following four
points:
1. The textile-finishing and dyeing factories are the major
industrial water users and they are producing the largest amount
of industrial liquid effluents.
2. There is available technology to control water pollution
coming from textile-finishing and dyeing, but a large amount
of capital investment (in the order of several million Hong Kong
dollars for.eaoh factory) and annual operating cost (in the
3order of several hundred tnousana Hong ,tong aoiiaru) 11u:3 Lou Url
incurred. Furthermore, the limited availability of suitable
land to build the waste water treatment works, especially in the
industrial areas, constitutes a severe obstacle.
3. The owners of most finishing and dyeing factories surveyed
are not very conscious of the importance of environmental conser-
vation. Virtually no factory has employed a special person to
look after pollution matters.
4. All factories surveyed express their desire of Government
financial assistance to help them abate water pollution produced
by their operations. Some factories wish the Government t o give
them technical assistance as well.
Pollution-control actions not only bring benefits to the
whole society, buts: also bring benefits to the companies adopting
such measures. Benefits which the business itself may attain
include an improved public image, a higher worker morale, a
saving in penalty fines and savings realized from the reuse of
waste materials.
Companies that are intricately connected with environmental
affairs should establish an Environmental Affairs Department to
deal with these matters. The Department should be at the same
level as other staff departments and headed by an Environmental-
Affairs Manager. The work of the Department can be separately
carried out by an administrative group and a technical group.
The policy of the Hong Kong Government on environmental
affairs is piecemeal at present. However, there are signs that
4the Government is showing a growing concern on these matters.
There is recently established an Environmental-Secretary and an
Advisory Committee on Environmental Pollution. The Government
is in the way of formulating a comprehensive set of legislation
to deal with pollution problems.
If the Government wants to implement its environmental
policy successfully, it must provide technical service and
financial assistance to the business sector. Technical service
may range from research and engineering advice to the setting up
of a pollutant monitoring network. Financial assistance may
range from grant, loan, tax incentive to land concession.
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11 . 0 THE ENVIRONMENTALOVEMENTAND ITS IMPACT
1 . 1 Introduction
The operation of modern business is challengedby many
constraints. A constraintis somethingwhich limits a company' s
freedom in resourcesallocation. It can be created by an outside
force which cannot be controlledby the firm , such as government
regulation, public criticism , and competitors' strategy . It can
also be initiated by the company itself to refrain from operations
which may violate the company ' s principle of social responsibility.
Recently, becauseof the rise of a world - wide concernabout
the problem of environmentaldegradation , business operation has
to face yet another constraint, , that due to the environmental
movement. This constrainthas been caused by a combinationf
government regulation , public criticism and corporate social
responsibility.
1 . 2 EnvironmentalAffairs
The environmentalmovement is a concerted global effort to
deal with the problem of environmentaldegradation. In many
developed countries , the governmentshave already set up strict
laws to prohibit activities that may lead to the degradationof the
environment.
The underdevelopedcountries and regions , among which Hong
Kong is one , are relativelyslow - starters in the environmental
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movement. In Hong Kong it was oniy a rew years ago tina tine
Governmentbegan to study the question seriously and that * the
public first realized its close relationship with the environment
and understood the hazards of environmentaldegradation .
Until now , though the public awarenessin Hong Kong is still
low on this issue ( 11 ) . the rally in the environmentalovement
has strengthenedquite a lot as comparedwith its initial condition .
Nowadays, we can often read in the newspapersabout the environmental
views of concernedcitizens , and vigorousdebates on the - contro -
versial issue of ecology conservation versus economic development
can oftenbe . ' heard,
The growth of this social consciousnessmay be attributed
to the efforts that the Hong Kong ConservancyAssociationhas
spent in arousing public interest in this subject . The Government
is also giving due attentionto the matter . Recently' it has formed
a high - level integratedbody , the Advisory Committeeon Environment-
al Pollution , to look after all matters relevant to the environment.
A new post was also created in the ColonialSecretariat- - the
EnvironmentalSecretary - - to take care of environmentalaffairs .
It is expected that an overall environmentalpolicy for the Colony
will be formulatedin the near future .
The industrialsector is the group which is most directly . . -
linked to the environment' by their effluents and smoke . Sooner
or later , the managementof industriesmust give serious consider -
ation to environmentalmatters in their policy formulation .
The local industrial associationshave been doing a good
job here . They serve as a bridge between the Governmentand the
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industrialists so as to achieve mutual understanding in considering
any important problem. Some of these associations have a special
subcommittee to deal with environment matters and inform their
members about the most recent development in this field both in
Hong Kong and abroad.
It has often been argued that environmental conservation and
economic growth are incompatible with each other. In the short-
term, this dichotomy may be true as society must spend some money
or suffer some temporary inconveniences if environmental conserva-
tion is to be achieved. However, this money is not spent without
rewards.
Nature cannot endure the uncontrolled. depletion of its resour-
ces forever and the continuous pollution of the environment will
destroy the balance of nature. Man has to take action to conserve
the environment sooner or later. If we choose to take action now
when the environment has still not reached a grave state, we may
spend less than if we wait until an aggravated state has been
reached. Hence, from a long-term point of view, we are spending
some money and slowing down our economic growth a bit now to save
a larger growth potential for the future. We are doing this for
the benefit of the whole mankind.
Nevertheless, the above view is only a macro-level considera-
tion. From a micro-level approach, every organization must strike
a balance between the amount of money spent and the degree of
pollution-control desired. The latter desirability is determined
by many factors, among which are the legislation of the local
government, the demand of the public and the sense of corporate
4
social responsibilityof the management.
The purposeof this . thesis is to providean analysis* of the
environmentalissue and industrial planning for the local textile -
finishing and dyeing industries .
1 . 3 Social Values and EnvironmentalConservation
The basic causes of the world ' s environmentaltroubles are
complex and deeply imbedded. They include man ' s past tendencyto
emphasize quantitative growth at the expense of qualitative growth
the failure of our economyto fully account for the social costs
of environmentalpollution the failure to take environmental
factors into account as a normal and necessarypart of our planning
and decision - making and our dependenceon conveniences, without
regard for their impact on the environment. ( 23 ) *
To correct such deep - rooted causes will require a shift in
socio - economic emphasis away from economic growth through production
and consumptionand towards economic growth through activities that
conserve our natural resources and alleviate environmental pollution
( 2 ) . Indeed , there have been proposalsof incorporatingthe value
of such activities into Gross National Product accounting.
It is obvious that such a shift cannot be effected overnight.
New knowledge, new perceptions, and new attitudesare neededand thesemustbe extendedto all levelsof governmentand through-
out the private sector as well .
Environmentalpol ution may be curbed by using the same
science = and technologythat has caused the misled growth of the
modern industrial society . Science enables us to learn what is
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happening in the environmentalevolution process and to estimate
the consequencesof the environmentalimpacts of our acts .
Technologycan correct or alleviate the ill - effects of environmen-
tal abuse( 4 ) .
However , technology is seldom adequately applied to protect
or enhance environmentalquality . Technology is usually applied
only when there is an economicpayoff for it . Other payoffs , such
as those in health , safety , esthetics, and ecologicalstability ,
are usually unperceivedby most people and governments. Hence it
remains for conscientiouspeople to make use of the available
technology for meeting environmentalgoals .
Environmentaldegradation can chiefly be correlated with two
types of human actions : the uncontrolleddepletion of natural
resources , and the inadequatemanagementof waste disposal . The
latter , the waste disposal policies of the Hong Kong textile
finishing and dyeing industries , is studied in this papert taking
into account the changing socio - economiovalue system of society .
1 . 4 Water Pollution and Industrial Effluents
Water pollution effects
Water pollutionis defined as a change in the quality of wate ]
which preventsor reducesits use in the desired way ( 10 ) . There
are different kinds of water pollution : chemical , physical and
biological pollution .
An example of chemical pollution is the dischargeof a poison
into a river which will kill many living organismsin a very short
time . Dischargeof acids and alkalis may also change the chemical
香 港 中 文 大 學 圖 書 館 藏 書
6
natures ' of the water and have a disastrouseffect .
Physical pollution may result from the disposal of suspensory
particlesinto the . water . This makes the water turbid and blocks
off sunlight , thus prohibitingthe developmentof life under water .
Another type of physical water pollution may take the form of a
drastic temperaturechange which is caused by the discharge of
heated water that has been used in the manufacturingprocesses.
The high temperaturewill often lead to the death of aquatic plants
and animals.
Biologicalpollution is due to the presence of organic wastes .
Organic matters are decomposedby bacterial action in a process
called self - purificationwhich requires oxygen that comes from the
dissolvedair in the water . Hence this process deprives the water
of its oxygen and leads to an undesirableeffect on aquatic life .
The amount of oxygen consumed provides a convenientway of measuring
the quantity of organic matter in water and is expressedin terms
of biochemicaloxygen' demand( BOD ) unit 2 .
Water pollution destroys the balance of nature and hampers
man ' s activitiesin many ways :
1 . Ecologicalimbalance
It has been discussedabove that the three forms of water
1 The acidity or alkalinity. of a liquid is measuredby the pH scale
which rangesfrom 0 to 14 . Neutralwater has a pH of 7 ； an
extremely acidic solution has a pH approachingOf while extremely
alkaline solution has a pH approaching14 .
2 BOD is the amount of oxygen required for the biologicaloxidation
of the organicmatter in a liquid in a specifictime and at a
specifictemperature( usually5 days at 20 ° C ) .
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pollution-- physical, chemical and biological-- may be dangerous
to aquatic life.. When one kind of life form in the water is killed,
the other life forms which depend on the former for food may suffer.
This detrimental effect may continue through a series of organism
relationships called a food chain, and finally the whole spectrum
of plant and animal life in the polluted water will suffer.
2. Health hazard
Pollution often makes stream water undrinkable. If toxic
materials are dumped into waters the toxicity may reside in the
aquatic animals. When these poisoned animals are eaten by man,
the consumer's life is endangered.
In water with a high BOD content, the deprivation of oxygen
content may lead to the anaerobic decay of dead organisms which
will give out unpleasant and noxious gases.
3. Damage of recreational facilities
When the pollutants are carried by water current to the
beaches, the water at thei.beaches.will be polluted and cannot be
used for water sport activities such as swimming and water skiing.
The aesthetic qualities of water may also provide a kind of
recreation. When the water is full of colored pollutants or
produces a bad smell, its aesthetic appeal is impaired and its
visual enjoyment is lost.
4. Economic loss
If polluted water runs into the catchment areas for municipal
or industrial water supplies, the value of the original water
1Anaerobic decay means decay in the absence of oxygen.
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supplies is greatly reduced . An additional treatment cost must be
incurredto purify the water before it is usable . As a result , some
party must suffer an economicloss due to the negligenceof other
people . However , this particularproblem is not serious in Hong
Kong as the water catchmentareas for the reservoirsin the Colony
are usually on the middle of the hill slopes where no factories are
located.
Water pollution may also impair the fishing industry , This
is exemplifiedby the mercury - polluted waters of Japan which
resulted in a nationwidefish shortage .
Since water pollution causes so much inconvenienceand disas -
trous effects to nature in general and to human beings in particular,
it must be controlledin some way .
At present , ' intensive research activities are taking place in
many institutes throughout the world to find out efficient methods
for pollution abatement . It has been mentionedbefore that science
and technologycan surely , help to solve the problem, but the
economic cost involved is often the prohibitingfactor .
Water Quality Standards
Table 1 . 1 shows the water quality standardsgenerally adopted
by the local and federal governmentsof the United States , Japan
and some other countries.
Industrial effluents
Although water pollution comes from many sources - - industrial ,
municipaland agricultural- - - about 20 to 25 percentof Hong Kong ' s
present effluents come from industrial sources and only industrial
wastes are discussedin detail in this thesis .
9Standard Values
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Table 1-1 General Water. Quality Standards (14), (16, p.21)
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Most industrialwater wastes can be curbed - and much has
been - - by treatment and by designingproductionprocessesthat
minimize wastes . Of courses some investment' in pollution - control
constructionand equipmenthas to be made if a proper job is to
be done . It has been estimatedthat in the United States , the
average total water treatmentcosts for all industries, as a
percentageof gross sales , are well under 1 percent , althoughcosts
are - muchhigherfor . someindustries( 24 , p . 33 ) .
The total industrial water pollution abatement cost in the
UnitedStatesin 1974 was estimatedas follows( 24 , p . 43 ) :
Investment: HK $ 3 , 275 million( US $ 655 million)
Operatingexpenses: HK $ 3 , 575 million( US $ 715 million)
In Japan the investmentof industriesfor anti - pollution
plants and equipmentagainst all kinds of pollution in 1972 was
HK $ 5 , 946 million( ￥ 371 , 631 million) . Out of this , the textile
industriestookup HK $ 149 million( ￥ 9 , 3 O 9 million) ( 14 , p . 12 ) .
In Hong Kong the - correspondingfigures for industrial spending
on pollution- control are not available. It is understood. that the
amount of money spent in : this way is negligiblysmall . However,
an estimate shows that if the ' Governmentwishes to treat all
types of liquid wastes , it will have to invest HK $ 200 million
and incur an annualcost of HK $ 20 million( 3 ) .
A critical issue that often provokes heated argumentis : Who
should bear this cost - - the government, the polluter, or the
water user ? This issue is discussedin Chapters4 and 5 of this
thesis.
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Different types of industries produce effluents of different
natures and cause different pollution problems . The treatment
method and the cost involved also vary from one type of effluent
to another. In the United States , over half the volume of pollu .
tants discharged into water comes from four major industry groups
paper , organic chemicals, petroleum: and steel . In Hong Kong
the situation is a bit different . Here the major industry which
uses the largest amount of water is the textile industry . and hence
it is reasonableto believe that the largest amount of industrial
effluents come from that industry . A survey shows that 90 percent
of the industrial water wastes come from the textile - finishing
and dyeingfactories( 3 ) .
1 . 5 The Environmentof Hong . Kong in General
Geographical situations
Hong Kong is situated at the southerntip of China ( Latitude
22 1 / 4 N ； Longitude114 1 / 4 ° E ) . It is surroundedby the South
China Sea on three sides . The busy Hong Kong harbouris in fact
an east - west water channel lying between the Hong Kong Island
and the KowloonPeninsula. It is eight miles from east - to west
and its total area is twenty- three squaremiles ( 15 , p . 12 ) . Since
the South China ' _ . Sea is part of the PacificOcean , the water current
around the Colony is quite strong except at the inlets . This
situation exists even inside the Hong Kong Harbour .
The rainfall in Hong Kong is quite heavy ( 2200 mm per year )
and comes mainly in summer . Most of the rain water flows through
rivers and streams either to the reservoirsor to the sea .
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Tne rivers are ex remeiy snorti ana tine graaienz is rainer
steep . The longest river within the Colony is the Tai Po River
( 10 , 500 metres) . The rivers flow in all directions. The volume
of flow in the rainy season is usually very heavy ； but in the dry
season , some rivers may completelydry up . Most of the water in
the upper and middle course of the rivers is diverted to the water -
catches of the reservoirs. The remainingwater is used for irri -
gation and manufacturingoperations or is simply drained into the
sea.
As the populationdensity around the different rivers differs ,
the extent of pollutionalso varies from river to river . Most fac -
tories are situated at the lower course of the rivers and stream
pollution by industrial wastes is significantonly in this part .
However, when the streams carry these wastes into the sea , the
cumulativeffect of the . wastes may cause severe marine pollution .
Most factories dump their waste water into the public sewage
system unless there is a stream nearby . The water in the public
sewage system is a mixture of industrial and municipal wastes and
is dischargedinto the open sea through the submarine diffuser
outfalls after only very crude screening treatment to remove
offensivesolids( 5 ) .
Factories situated along a stream may discharge effluents
directly into the stream and the wastes are finally carried to the
sea . Hence the sea receiving streams flowing through industrial
areas may be seriouslypolluted .
The industrialzones in the Colony are situated at the follow -
ing places: Tsuen Wan , Shum Shui Po , Kwun Tong , Wong Chuk Hang ,
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with some isolated tanneries and dyeing plants situated in Sai Kung,
Shatin and Sheung Shui as well.
As can be seen from the map (Appendix A), the sea off the
industrial areas of Kwai Chung and Tsuen Wan is a rather enclosed
area and there is little water current to wash away the pollutants.
A similar case occurs in the Shatin Sea which is an inlet and
water current is weak. Hence the uncontrolled discharge of efflu-
ents into the streams or the sea of these regions may create very
undesirable pollution consequences.
Present state of water pollution
in Hong Kong
As early as 1960, a survey was done on the water quality of
the inshre water around Hong Kong. The results showed that in
generaal the BOD level is lower than the oritical standard.However,
this report only reflected a limited viow of the pioture as the
survey only covered the harbour arean(25). Nothing was mentioned
about thestreams and the sea outside the harbour boundary.
Furthermore, the types of industrial establishments at that time
were quite different from those of the present. There are much
more industrial effluents given out today than at that time.
The view expressed in the above survey was shared by Philip
Haddon-Cave, Chairman of the Public Works Subcommittee in 1972,
and by a leading British survey firm. Mr. Haddon-Cave said that
there are strong tidal current in the harbour which takes care of
most of the pollution. The British company investigated the sea
water in the Hong Kong Harbour, the Tolo Harbour, Castle Peak and
Tsuen Wan, and concluded that there was no severe pollution around
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the Colony's seawaters except in a few isolated areas (6, poll).
Similarly, Mr.-J.J. Robson, the Secretary for the Environment, said
that as the submarine outfalls could achieve adequate dilution and
dispersion of sewage, there was little visible pollution of the
sea from this source apart from a few black spots. However, he
agreed that land and stream pollution may lead to sea pollution
which the Government was concerned about.
However, the streams present a different situation from the
sea. In 1971 a visual report on stream pollution issued by the-
Conservancy Association indicated that out of the seventy-three
streams investigated, only 12 percent could be described as
pollution-free. A picture of the seriousness of the stream
pollution in the New Territories was vividly described in the report.
The following are some of the descriptions:
A stream is polluted by effluents from a dyeing factory about
100 yards upstream. The effluents are discharged directly
into the river, producing brownjand blue stains.
The main river is deep purple-black due to dye residues. The
water is fairly clean above the factories. However, a small
tributary below the factories is bubbling and fermenting (19).
Even the Governor of Hong Kong,-Sir Murray MacLehose, expressed
concern on the problem. At the Legislative Council meeting on
October 18 1972, he pointed out that Hong Kong was facing serious
pollution in some streams in the New Territories and in. parts of
the harbour, and that there was the danger of a rapid advance in
the degree of pollution..
The filthy conditions of the streams in Hong Kong were
further evidenced by two surveys one carried out by the Government's
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consultants in winter 1972, and another by a group of secondary
students under the sponsorship of the Science Subjects Section
of the Education Department in July 1973. The latter survey
revealed that about one-third of the areas investigated had badly
polluted streams (18).
In 1974 the Government employed a consultant company to carry
out a comprehensive investigation about the stream pollution of
Hong Kong. Out of the 250 miles of rivers studied, 60% were found
clean or slightly polluted 24% were ordinarily polluted *and 16%
were seriously polluted. The sources of liquid wastes (in the form
of BOD load) could be chiefly divided into three categories:
Domestic 10.2% Industrial 21.7% Agricultural 54.2%. Most
industrial wastes'were completely untreated and 90% of them were
discharged from dyeing factories in Tsuen Wan, Shatin and Ho
Chung (3).
In summary, although the problem of water pollution has not
yet reached an aggravated state, the situation is deteriorating,
especially for stream` pollution. The increasing extent of stream
pollution will finally lead to the pollution of the sea which.at
present is still relatively clean. Industrial effluents are
partially, though not chiefly, responsible for stream pollution
and the textile-finishing and dyeing industries are the major
effluent producers.
The pollution problem will grow with Hong Kong's widening
industrial base. We should take steps to check it'now or otherwise
it may lead to very undesirable consequences in the future.
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1.6 Government Control at Present and in Fature
Government control over pollution affairs is insignificant
at present. This statement is supported by the fact that the
word pollution appears only once in Hong Kong's legislation,
in the Waterworks Ordinance (22). Furthermore, the responsibility
for guarding the cleanliness of the environment is diffuse, and
a number of Government departments, including the Urban Services,
Transport, Public Works and Labour all have some power in this field.
Narrowing the scope to the control of industrial discharges,
it is found that the legislation is patchy and in specific case
could be virtually non-existent. (21)
In fact, this subject is mentioned specifically only twice in
the laws of Hong Kong. In one case, it is mentioned in the Offen-
sive Trades By-Laws of 1960 and in the .other case, it, is. mentioned
in the Building (Standards of Sanitary Fitments, Plumbing, Drainage
Works and Latrines) Regulations of 1959 (8).
It can be said that the present laws regulating pollution in
general, and trade effluents in-particular, are piecemeal, and are
aimed at the protection of specific, recognizable public interests,
for example, public health, clean waters or recreation. Where these
interests do not explicitly appear to be affected, very little is
done.
Because of the'_,.lax in the control of pollution in the past,
factories established. in the olden days seldom paid attention to
environmental problems. However, the-scene is changing now. The
environment--conscious public demands stricter laws and the Government
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is on the way to formulating an overall policy to manage the
environment. The potential polluters-effluents-producing
industries must be well prepared to face this challenge and make
the appropriate adaptation for the protection of public interest.
The determination of the Government to devise a systematic
and effective overall environmental policy can be shown by the
formation of a high-powered Advisory Committee on Environmental
Pollution (EPCOM). This committee was created by the amalgamation
of the former Advisory Committee on Air Pollution and the Advisory
Committee on Environmental Pollution on Land and Water. It came
into effect on January 1, 1974. Official representation in the
committee is provided from the various Government departments,
while the unofficial members are appointed from industry, the
universities and other organizations.
The EPCOM's terms of reference are as follows:
-M- to keep under review the state of the environment as regards
noise, air,, land and water pollution in Hong Kong and
-to advise the Governor on the measures which might broadly
be taken to control pollution of all kinds (9).
In addition, several world-famous ecology administration and
engineering consultant firms have been employed by the Government
to study and give advice on specific topics relating to the
environment.
On December 20, 1974, the Government signed a HK$1 million
contract with a consultant firm, the Environmental Resources
Limited, to assist in preparing comprehensive environmental
.legislation for Hong Kong. The consultants will also advise on
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the setting up of a pollution-control agency which will be the
watchdog for legislation. The entire project is expected to be
completed by June, 1976 (20).
At the same time, the environmental issue is being increasingly
mentioned by various Government officials during Legislative
Council and Urban Council meetings and discussed by the public
and the industrial sector on various occasions.
The Governor! Sir Murray MaoLehose, expressing his concern
over the problem of pollution, said at the Legislative Council
opening session on October 189 1972: In the light of the EPCOM's
report, the Government will take a hard look at the problem, and
at the need for legislation and the means to prise this blight from
such holds as it already has and to prevent it contaminating our
environment.
Mr. H.M.G. Forsgate, an Urban Councillor and former Chairman
of the Committee on Pollution of Land and Water, urged that
Legislation should be drawn up and introduced without delay to
ensure that new industries conform to the highest standard of
modern pollution-control (12).
Mr. James Robson: Secretary for the Environment,, shared the
same view and disclosed that new legislation would bring together
responsibility for the big clean-up into a single unit instead
of spreading it over different Government departments. He said,
Unless you have laws, you get nowhere. However, he gave a pledge
to industrialists that the new laws would be introduced sensibly.
step by step. All new industrial plants would have to be built
to comply with the legislation, which is expected to come into force
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in 1976. When control has been established over new plants, the
Government would extend it to the older factories. We shall give
them a period of grace -- say five or ten years by which time
factories must meet the requirements. He commented that Hong
Kong's competitive position would not suffer from this as govern-
ments all over the world, including those of Hong Kong's main
competitors, are moving ahead with legislation on the same lines (22).
An official of the EPCOM disclosed that the Government will
soon introduce legislation to ensure that industries producing
trade effluents, such as tanneries and dyeing works, properly
treat and dispose of the wastes. Only then will licences be
issued to the operators of these industries (7).
Another Government official said that the effluents pollution
problem will be tackled in a realistic way. The Government may set
up some treatment plants to treat industrial effluents. However,
factories would not be allowed to discharge waste water that con-
tains a higher chemical concentration than a certain standard;
otherwise they will be asked to pay an additional charge (13).
The Government is not just talking all the time. It has
already initiated some actions in this area. Its consultants
completed a study on the needs and methods of sewage treatment and
disposal for the North-west Kowloon area and Shatin New Town in
1972. A temporary sewage treatment plant ie being constructed at
Shatin to meet the initial needs of the New-Town, while a pilot
treatment plant has been set up at Shek Wu Hui to try out several
different methods of sewage treatment. The possibility is being
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considered of building sewage treatment plants in other urban. and
rural areas incorporating'the best method of treatment and thereby
reducing the damage to the water in the streams, harbour and the
surrounding sea (17).
Another line of action the Government has already taken is the
designation of a specific area in Kwai Chung for the location of
all offensive trades (1). Sooner or later, pollution-producing
industries cannot escape the fate of having to move to this new
area if they are to continue their operations.
The consideration of severe legislation comes rightly at a
time when advanced countries are considering the use of environment-
al pollution as a lever for trade transactions against developing
countries which lack sufficient pollution checks. This possibility
was revealed during the United Nations Conference.. on the Human
Environment held in June 1972 in Stockholm where various countries
made a suggestion of not buying from underdeveloped countries
unless the latter stepped up pollution-control measures. Though
the target of this resolution was aimed at the heavy industries
which are not particularly prosperous in Hong Kong, this event
nevertheless pointed out a side-disadvantage of lacking a strong
set of anti-pollution legislation and perhaps may prompt the
Government to go ahead in formulating one.
In view of the Government's determined effort to control
environmental pollution, what is the reaction of the industrial
sector, particularly the textile-finishing and dyeing industries?
This side of the story is examined in Chapters 2, 3 and 4.
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2.0 THE BACKGROUND OF THE TEXTILE INDUSTRIES
AND THE SURVE
This chapter first describes the background of the textile
industries, in Hong Kong with special reference to the finishing
and dyeing sectors. Following this, the survey conducted in
connection with this thesis and its findings are discussed.
2.1 Outlineiofthe Textile Industries in Hong Kongrwrnrr..ri rir rrrr rrrrr rr
The textile industries are among the most important industries
in Hong Kong from both the standard of employee numbers and export
value, as shown in Tables 2-1 and 2-2.








13%/o or Total in All Manut'aoturing Industries
Table 2-1 Number of Employees in Various Sectors of the Textile
Industries in Hong Kong (3)
Another very important industry, the garment industry, which
contributes an even greater percentage in the total domestic
exports than the textile industries, has to depend on the latter
to supply it'with cloth as raw material. In fact. the garment
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1O.2%of Total Domestic Exports
Table 2-2 Export Performance of Hong Kong's Textile Industries
in 1971 (3)
It can be seen from the above figures that the textile
industries contribute very much to the prosperity of Hong Kong.
Any slight hindrance in their development will'signif icantly
affect the livelihood of manypeople and create an unfavorable
impact on the economic development of Hong Kong.
The growth of the textile industries began in the post-war
period. During the years 1947 to 1950, the interior of China
was shakened by the civil war resulting in the Communist takeover
in*l9499 Many Chinese businessmen came to the Colony from the
Chinese industrial cities, particularly Shanghai. They brought
with them a lot of capital and knowledge, but almost all their
machinery was left in China (2). Hence they started their mills
in Hong Kong on completely new premises and with brand new
equipment.
Originally they were only engaged in spinning and weaving.
Later, with a higher technological- level, they diversified into
finishing, dyeing and printing. At present, a great deal of
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artificial-fibre cloth is also manuracTUrea.
Spinning is the most modernised sector in the textile indus»
tries of Hong Kong. The first spinning mill was established in
August 1947 with completely mechanized manufacturing operations.
In 1970 Hong Kong had about 6 percent of the total world spindlage.
Weaving began in the 1920's, but the obsolete weaving machines
were all replaced by 1965. At present, all the looms used by the
local factories are automatic or equipped with automatic
attachments (1).
The dyeing and finishing sector has not reached such an
advanced stage as the spinning and weaving sectors have. Some
small-scale manual dyeing factories can still be found in squatter
areas, particularly in Kowloon Tsai and the. New Territories.
Nevertheless, rapid progress-is being made and many factories are
modernizing their equipment and expanding their scale. Mr. T.K. Ann:
a-former chairman of the Hong Kong Cotton Spinners' Association,
estimated that Hong Kong's maximum bleaching capacity in 1967 was
600 million square yards (1).
The finishing and dyeing factories may process cloth for the
local weaving and garment factories,, or they may import grey cloth
from Japan, China, Taiwan, South Korea, Singapore and Thailand
and process the cloth for re-export.
The greatest amount of raw material used by our textile
industries is cotton. Wool and silk are also used to some extent.
Recently many companies went into the. man-made fibre business. In
1962 Hong Kong Spinners Ltd* first. started to spin polyester fibres
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into yarn . A great number of dyeing and finishing factories have
also incorporated synthetic fabrics processing into their operation .
Weavingof cloth from various blends of cotton , silk , wool and
synthetic fibres is also commonly practised in some factories .
Table 2 - 3 shows the productionvolume of cloth with various kinds
of raw materialsin 1971 .
A great proportionof the spinning , weaving and finishing
factories are operatingon a medium or small scale with less than
fifty employees. Table 2 - 4 shows the situationin March 1972 .
In recent years many textile firms have adopted horizontal
and vertical integration so as to allow product diversification,
sales force economizationa d production costs reduction . An
example of horizontal integrationis that a . corporationhas under
its control several weaving* - mills such that each mill can be
designatedto produce a ' specific product to obtain the benefit of
longer productionruns . The various products from the several
mills may be marketed under the same company name for the advantage
of product diversification. Vertical integration is achieved by
a corporation acquiring mills that perform different functions ,
such as spinning, weaving , finishing, bleaching, dyeing and printing .
This mode of operation facilitates production planning because the
raw materials used in each process are supplied by brother mills
and hence supply stability can be ensured, ' South Sea , China
Dyeing , and Textile Alliance are among the largest integrated









Cotton/synthetic cellulosic cloth 44,310







Including cloth made from synthetic cellulosic and synthetic
.non--cellulosic fibres
Table 2-3 Production Volume.of Cloth Made from Various Kinds
of Raw Materials in 1971 (3)
SPINNING WEAVING FINISHINGEmplo.vment
size
No. of factoriesNo. of factorief







24Not in operation 12 4.3 3.0
2 82I Total 79811oo,o p.oo.o
Table 2.-4 Factory Scale as Shown by Employment Size in the
Spinning, Weaving Finishing Industries in March
1972 (3)'
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2.2 The Background of the Survey
As the textile-finishing and dyeing operations constitute an
indisposable part of Hong Kong's vital textile industries and also
are critically involved in the issue of environmental conservation,
some technically feasible and financially viable methods for these
industries to control pollution must be worked out.
The survey for this thesis was conducted to find out the
present situation of the textile-finishing and dyeing industries
with regard to environmental matters and also the position that
these industrialists would take in the environmental conservation
movement.
The survey was designed to test the validity of the following
assumptions:
1. That a significant.part of the water pollution in Hong Kong
coming from industrial sources is caused by effluents from
textile-finishing and dyeing industries.
2. That a large proportion of the water pollution caused by Hong
Kong's textile-finishing and dyeing factories is technically
controllable if a considerable amount of money is invested in
capital assets and operational expenditures.
3. That the industrial sector is willing to take action to control
pollution if it can find feasible and economical methods of
doing so.
4. That the Government and the public should assist and encourage




In December 1974 questionnaires were sent to seventy factories
listed respectively in the 1974 Telephone Directories of Hong Kong
Island, Kowloon and the New Territories. The factories were
chosen in such a way that every fourth name that appeared on the
Dyers Finishers section of the Yellow Pages was included in the
sample. Care was taken to ensure that names which are listed in
both telephone directories were not repeatedly chosen.
Each of the chosen factories was sent a letter explaining the
purpose of this research. Attaching to it are the English and
Chinese versions of the questionnaire (Appendix B and C respectively).
The letter also requested an opportunity to visit the factory and
talk with the management personnel. A reply-sheet was attached to
facilitate the reply (Appendix D).
The questionnaire was designed to find out some facts about
the factory and the attitude of the management personnel towards
the environmental issue. To shorten the time for the respondents
to answer the questions, most of the answers were listed in
multiple choice form.
The questionnaire is divided into three parts (Appendix B).
Part I asks for some general information about the factory and
its surroundings. A question about the smoke-control area is
included to find out the management's knowledge about the only
pollution-control regulation (air-pollution) that is being strongly
enforced in Hong Kong at present. One of the answer options to
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this questionis I have no idea of what a smoke - controlarea is . ,
If the respondentchecks this answer , it shows that he is not
conscious of regulations governing industrial pollution .
Part II asks about the waste water disposal system within the
company and the opinions and suggestionsof the managementabout
such a system . This part is divided into two sections.
Section A is technicallyoriented . It attemptsto find out ,
informationabout the factory ' s present waste disposal methods
and the management' s technical knowledgeabout waste water handling .
Section B is concernedwith the administrativeaspect . It
includes a question about the estimatedcost of a waste water
treatmentsystem if one were to be , installedin the factory .
The final part of the questionnairett mpts to search for
miscellaneousinformation . A question asks the respondentsif
the Governmentshould help industrialistsin solving the latter ' s
environmentalproblems . The respondentsare also asked to give
their rationale behind any actions that . they may take or have
taken to safeguardthe cleanlinessof the environment. In addition ,
the knowledgeof the respondentabout Hong Kong ' s chief official
environmentalagency , the Advisory Committee on Environmental
Pollution, is tested .
Interviews
Interviews with the industrial
sector
Accompanyingeach questionnaires nt to the factories was a
letter requestinga - personal visit to the factory and an interview
with the managementpersonnel .
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Of the seventy factories that received these letters the
managements of two factories indicated their willingness to be
interviewed and to discuss on environmental matters. The interviews
were held in late December.
Interviews were also conducted with the staff of the following
business associations:
The Chinese Manufacturers' Association
The Federation of Hong Kong Industries
The Hong Kong General Chamber of Commerce
The Hong Kong Productivity Centre
Interview with the Government
sector
The only Government official available for interview was the
Chief Engineer (Drainage Work) of the Public Works Department and
this was conducted on December 10, 1974.
Interview with an official of
the Conservancy Association
An out-spoken official of the Conservancy Association,
Mr. Webster, discussed his views about industrial pollution in
Hong Kong.
Interview with an expert in
textile technology
Mr. W.K. Lee, a principal lecturer in the Textiles Department
of the Hong Kong Polytechnic, explained to me the technology invol-
ved in the various textile manufacturing processes - spinning,
weaving, finishing, dyeing, printing and knitting. Machines used
in these various operations were observed. We also had a discussion
on textile pollution-control technology.
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Observation
From the questionnairemailing list , twenty factories were
selected by drawing lots . The surroundingsof these factories
were observed without obtaining prior permission from the owners .
The chief purpose of such observationswas to supplementthe
questionnaireto find out the waste disposal methods used by these
factories and to determine the extent to which the effluents had
affected the surrounding environment . These twenty factories were
situated in eleven districts: Tsuen Wan , Kwai Chung , Shum Shui Poi
To Kwa Wan , . San Po Kong , DiamondHill , Ho Chung, KwunTong , Wong
Chuk Hang , and Shatin.
In addition , squatter factories were observed to find out the
effect of their operationson the environment.
Secondary data
Secondary data were obtained through literature search . Three
types of literature were reviewed :
1 . Books
2 . Journals
3 . Currentpublicationsand . . pamphlets- - these contain first -
hand information on the development of environmentalaffairs
in Hong Kong . Included in this category are newspaper
cuttings , minutes of the Urban Council and Legislative
Council meetings, reports of ' survey projects , various
Government departmental reports and publications of the
Conservancy Association .
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2 . 4 The Findings
Data obtained through questionnaires. ,
observations and interviews with
management personnel
Out of the seventy questionnairesmaiiea oui j only eleven
( 15 . 7 % ) duly completedones were returned. This small return rate
does not affect the validity of the survey because the questionnaires
were designed only for information- gatheringand not for statis -
tical purposes.
The number of observationsand interviews is described in
section 2 . 3 . The different aspects of the industrialists' opinions
are describedas follows .
The conditionsof the textile - finishing
and dyeing factories
It was seen from the TelephoneDirectoriesthat most text i . Le -
finishing and dyeing factories are located in the following
districts: Kwai Chung , Tsuen Wan , Shum - Shui Po and Kwun Tong , Most
of them are situatednot far away from the sea coast .
The questionnairedata and the observation data together
suggestedthat there was almost an equal number of factories that
occupied an isolated block and that were situated inside a multi -
storeyed industrial building accomodatingmany other factories .
Some primitive - type workshopswere found in the squatter areast
but it was difficult to identify individual factories there because
they did not prominantlydisplay their factory names .
Most factories that - answered the questionnairehave been in
existencefor five to twenty years * Only one factory was built over
twenty years ago : this factory was engaged in sizing and bleaching
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work only. Three factories were built within the last five years.
All the factories which were situated inside industrial
buildings dumped their waste water into drains of the building
which led to the public sewage system.
Factories that occupied an individual block employed one of
two ways of waste disposal. One method was to pour the wastes into
drains connected to the public sewers. The second method was to
dump the wastes into neighbouring streams. The latter method was
practised by two of the factories under observation and by another
which responded to the questionnaire.- Furthermore, all the dyeing
workshops in the squatter areas discharged into the stream because
there was no public sewages leading to them.
The volume of waste water that a factory discharged each day
varied from 15,000 gallons to 1,000,000 gallons according to the
size of the factory. No factory monitored the quality, of the water
before disposal. Most factories discharged the wastes without any
sort of treatment, though some may have simply filtered the water
to prevent any coarse particles from entering the public sewage
system.
The three factories'that discharged waste water directly into
streams were situated quite near-to the mouth of the streams so
that only lower stream courses were polluted. However, the waste
water would surely destroy the ecology of the sea where the stream
entered. One respondent to the questionnaire revealed that waste
drains had been extended towards the mouth of the stream to help
reduce stream pollution.
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Observations showed that a lot of colored materials appeared
in the portion of the streams receiving the. effluents. In two cases,
the volume of water flowing in the streams was small. After the
liquid content of the effluents had been evaporated off# some white
solids were deposited on the river bed and emitted a bad chemical
smell.
The management's opinions about the
waste water disposal system
Many respondents used negative or indifferent expressions such
as "no idea," "none," or "not surep," in answering questions asking
for the following information:
-- the most harmful pollutant in the waste water,
-- the effect of the waste water on aquatic plant and animal life
-M- the necessity for treating the waste water prior to disposal.
Of the respondents that gave positive answers, four indicated
that the inorganic chemicals were the most harmful constituents in
the effluents, while another three admitted that the three major
constituents of finishing-and dyeing wastes--- the color, the
organic chemicals and the soapy content-- were very harmful.
Concerning the effect of the waste water on aquatic plant and
animal life, three respondents said that no significant effect
would be observed as the waste water would be diluted by the larger
water mass. This argument is acceptable for water dumped into
public sewage but it may not be true for water discharged into
streams. Stream life can hardly escape the fate of being affected
by the pollutants. In either case, the industrialists gave no
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consideration the long - term ecologicalstress on marine life
in the sea due to the accumulationof the pollutantsin the sea
bed near the mouths of streams or the outlets of the public sewages.
Even if there were strong currents carrying away some of the
pollutants , the deposition of the remaining pollutants will produce
some deleteriouseffects .
Only two respondentssaid that it was necessaryto treat the
water before disposal whereas another two expressed the opposite
opinion . Other questionnairerespondents and interviewees gave
no opinion on this topic . Though no respondents- indicatedthat
they were operatinga treatmentsystem , I learnt from one of the
intervieweesthat at least one dyeing factory in Hong Kong had
installed a water treatment system , but whether it was properly
functioningor not was uncertain.
When they were asked under what circumstanceth y would be
willing to install a waste water treatment system , the majority
( six ) of respondentssaid that they would do so when they realized
the benefits that the communitywould obtain from such a system .
This answer implied that they were still not convincedthat the
public . can really benefit from pollution- control actions . In
any case , such response indicated that these managementsrealized
the importance of social responsibilityin business operation .
Two respondentsshowed that they would consider building the
system when it was economicallyfeasible for them to do so . One
said that he would follow suit when other factories had first led
the way . The remainingexpressedno , opinionson this question.
37
No respondenthas ever calculatedthe cost of waste water
treatmentfor his own factory . However, during the interviews,
one of the factory owners gave a rough estimateof the capital
outlayat HK $ 1 millionand the operatingcost at HK $ 100 , 000 per
year . He admittedthat these figures were his guess only and no
formal basis of calculationcould be provided .
No company employed a person to specificallylook after
environmentalmatters . Usually , the general manager settled
the matter when such an issue arose . Furthermore, no company
assignedany funds for pollution- control purpose .
Concerningthe training of pollution - control personnel, no
companysent its staff abroad to receive such training . Some
companieshad a desire to do this , but the financialaspect
forbad them from doing so .
Summarizingthe attitudes of the managementsof Hong
Kong ' s textile - finishingand dyeing plants , it can be said that
most of them are not very enthusiasticabout solving water -
pollution problems. Some of them put the blame on the inadequacy
of the company' s financial resourceswhile some other simply do
not realize the importanceof controllingpollution .
Despite the managements' indifference about water pollution
problems, most of them are aware of the presenceof the Government' s
Advisory Committee on EnvironmentalPollution and the existence of
the smoke - control ordinance which is the only regulationconcerning
with pollution- control ( air ) problemsin Hong Kong . All respondents
situated in the smoke - control areas have tried their best to
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conform to this law even though they may have encountered some
difficulties, This indicates that legislation is an effective means
to make industrialists initiate pollution-control actions.
What the managements expected
the Government to do
All the respondents unanimously requested the Government to
give them financial assistance in the form of grants and loans if
they were required to adopt anti-pollution measures. A portion of
them asked for technical assistance as well. Three of them favored
the idea of the Government building centralised treatment plants
and charging them for the usage of such facilities. One suggested
that the financial burden of the factories could be relieved by a
cost-sharing plan, but this respondent did not suggest any details
for such a plan.
Miscellaneous suggestion
One respondent suggested that some management consultant
companies can be established to handle the environmental matters
for pollutions-producing industries.
An overall view
The survey showed that the textile-finishing and dyeing
factories could be divided into four groups according to their
awareness about the water pollution issue:
1. Factories whose managements do not realize the importance of the
water pollution problem caused by-the respective industries.
2. Factories whose managements realize the importance of the water
pollution problem, but are not well prepared to solve it. They
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are afraid that once the issue is brought to public attentions
the public will urge the Governmentto impose strong pollution -
control legislationsupon their operationsso that they may be
forced out of business. Hence they prefer to bury things deep
and decline any discussionson this subject .
3 . Factories whose managementsrealize the importanceof the water
pollution problem and are willing to develop a satisfactory
solution for it . However , financial limitation prevents them
from taking any vigorous approachto the problem .
4 . Factoriesthat have already installed some sort of pollution -
control devices in their factories .
It is unfortunatehat the majority of factories in Hong Kong
belong to the first two categories . Their indifferent attitude
was reflected in the low return rate of the questionnairesnd the
interview acceptanceof only two factories . Among those who answered
the questionnaire, many were uninterestedin the problem and gave
negativeanswers, such as none , no opinion , not sure , to
most questions.
Some factories that completed the questionnairebelong to
the third category . They showed their interest in the problem
by answeringthe questions in detail . Their unanimity in asking
for Government financial assistance indicated that financial
problems were worrying them .
As mentionedbefore , only one factory has installedan ant i -
pollution facility and belongs to the fourth category .
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The opinions of the industrial
associations
The opinions of the Federation
of Hong Kong Industries( FHKI )
and the Chinese Manufacturers
Association( CMA )
The opinions of these two associationsare quite similar and
a . re collectivelydescribedbelow .
The textile - finishing and dyeing industries agree in principle
that pollution should be controlled, but a realistic and viable
solution should be reached so that any controls which could be
detrimentalto the industriescan be avoided .
it should be noted that the finishing and dyeing industries
are essential to the whole textile business which accounts for a
significantportion of Hong Kong ' s exports . Any controls which
adversely affect the finishing and dyeing industries could affect
the textile business, which in turn will affect the economyof
Hong Kong .
The competitivepower of Hong Kong ' s textile industry . relative
to other Asiatic countries, such as Taiwan and South Korea , should
also be considered. In these countriesthere are no strict
environmentalregulations hence they can produce at a much cheaper
cost than the textile industriesof Hong Kong if the latter is
burdenedwith the cost of pollution- - control .
Although the textile - finishing and dyeing industries are
producingthe largest volume of waste water among all industries ,
yet all the blame should not be put on . these industries. In fact ,
the whole industrial sector should share the responsibility.
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Actually , the water pollution caused by the finishing and
dyeing industrieshas not reached a . serious stage . The discharge
of industrial . effluents into public sewers would be diluted by
domesticsewage( dilutionfactor about 1 : 80 ) and will be much
weaker in concentrationwhen it reaches the sea . The only problem
arises when there is direct discharge into streams . This latter
waste disposal method is practised by about ten out of thirty
factories investigatedin a survey carried out by the CMA . Never -
theless , stream pollution is causing concern only at the extreme
lower stream courses where the factories are situated . When this
stream water reaches the sea , the pollutantswill usually be
washed away by the strong water current .
Because of the inadequacyof industrialland , it would be
impossibleto ask each factory to build a water treatment plant
of its - own . The industrialsector favors the idea of a service -
charge method . The Governmentor some commercialinstitutions can
build a treatmentplant for treating the waste water for a number
of factories. A service - charge can then be levied on the companies
making use of such facilities .
The Governmentshould not force the established factories to
alter its operation methods or to make additional installationsin ,
order to comply with the environmentallaws . This will only force
them out of business. However, a stricter policy can be adopted
to make sure that new factories will conform to reasonablenviron -
mental standards before licences are granted to them . Furthermore,
the Governmentshould not force the establishedfactories to move
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to the Offensive Trade Zone because the finishing and dyeing
equipmentsare fixed installationsand will be difficult to move .
The land in that Zone can be allocated to newly established
pollution - producing factories .
With regard to the proposalsfor imposing fines on polluters ,
the revenue thus obtained should be utilised to solve the problem
of pollution. The ultimateaim of the fine should be to make the
respective managementaware of the environmentalissue . The
Government. should not make the industrialistsmisunderstandthe
function of the fine as a means for purchasingthe right of
polluting.
As the textile industriesoperate at a low profit margin of
about five percent, it will be a heavy burden to them if they have
to bear the pollution- control cost all by themselves. Hence
Governmentfinancial assistance is a necessity .
It is estimatedthat for an average large - scale Hong Kong
finishing and dyeing factory , the pollution - control cost is
roughlyas follow :
HK$ 3 , 000, 000Capital outlay
HK $ 360 , 000Operationalcost per year
Some typical forms of Governmentassistancetnat may be
provided include :
- - - low cost land lease for the buildingof waste treatment
plant,
capital loans at a low interest rate ,
- - - tax incentive( includinga quicker depreciationschedule) ,
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--reohnical advice.
There have been suggestions that the pollution-control
standards in Singapore can be. used as a reference for setting up
controls for Hong Kong. Caution should be exercised in this matter.
There are practically no textile industries to speak of in Singapore
and the geographical environments of the two places are very
different. Unlike Singapore, the sources of drinking water in
Hong Kong are totally separated, in reservoirs, from industrial
effluents. Therefore, it is unlikely that the discharge of
industrial effluents into stream-courses would affect the safety
and health of the public.
The industrial associations are paying particular attention
to the development of pollution-control problems. The dyeing and
finishing sector of the FHKI has formed an -ad hoc committee to
look into the matter of pollution. The CMA also has an Environmen-
tal Affairs Committees but it meets only when an issue arises. In
addition, the industrial associations have seats in the various
pollution-control committees of the Government.
When the topic of pollution-control technology was raised
during the interviews, the industrial associations indicated that
Hong Kong's present technological level and other conditions would
make advanced secondary treatment difficult and tertiary treatment
almost impossible. Hence only primary and simple secondary
treatment should.be promoted in the beginningl. They also said
1 An explanation of primary, secondary and tertiary treatments is
given in Chapter 3 of this thesis.
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that the recycling of waste water was impractical because there
was no place to build the water storage tanks and the high cost
involved would make the proposal uneconomical.
The opinions of the Hong Kong
General Chamber of Commerce and
the declaration of the International
Chamber of Commerce (ICC)
The Hong Kong General Chamber of Commerce does not have a
special committee to look after environmental matters. During
the interview, its official reviewed the positions adopted by the
International Chamber of Commerce and by the industrial organisations
in some foreign countries.
The Commission on Asian and Par Eastern Affairs of the ICC
issued a statement called Environmental Guidelines for World
Industry in October 1974. Some noteworthy points of this document
are reproduced below:
Industry recognizes that, in he environmental context as in
others, it must operate'as an integral and responsible member of
the community. It can only prosper to the common benefit if its
activities are acceptable. Industry, as any other community member,
will be best able to contribute to the community in an atmosphere
of understanding and encouragement."
"Industry welcomes balanced and informed public discussion of
environmental problems."
"Industry should regularly review its own production processes
and handling of materials to minimize the possibility of pollution
and should encourage the development of new processes for this•
purpose."
"Each company should promote among its employees an individual
sense of environmental responsibility and should educate and
encourage employees at all levels to be alert to potential sources
of pollution within their operations."
"Industry supports research into the causes and effects of
pollution and into the means and consequences of pollution-control."
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" Industry considers that the cost of minimizingpollution at
the point of productionshould be regarded as a productioncost .
Subsidiesshould be discouraged, but when they are required in
order to avoid major economic dislocations, such measures should
in principle terminate within a definite time period , should be
limited to aids to investmentand not to operatingsubsidies. "
" Industry believes that national environmentalstandards and
controls should be formulatedso as to avoid the creation of new
non - tariff barriers to trade . Industry favors the developmentof
mechanisms for international consultation to deal with trade
distortions associated with environmentalmeasures . "
" Industry supports legislation to achieve environmental
improvement which takes into account the regenerative capacity
of the environment, relevant socio - economicfactors and local
requirements, and which is based on a . sound appreciationof
technologicalpossibilities . "
" Industry requires adequate notice or any intienaea change in
environmentalpolicies , standards or regulations which might affect
its operationso that it can adapt to these changes in a reasonable
periodand at reasonablecost . " ( 4 ) .
In addition to the above general principles proposed by the
ICC , the following quotationsfrom a Brazilian report which was
presentedin a congressof the ICC is enlightening:
" The efforts of the IndustrialDepartmentleaders [ of the
Brazilian Government] would be useless for the improvementof
the anti - pollutionmethods, if they would not comprisethe medium
and small industries, where the problemsare harder to be solved ,
as the economic possibilitiesare smaller and the managing strue .
tures are somewhatscarce . It is easier to find the perceptionof
the large industriesexecutives, as these men have wider comprehen-
sion for the consequenceof the pollutants. "
" we must consider that fining the polluters is useless because
protectingthe human environmentis everybody' s moral duty and not
a legal imposition. "
" The sale of polluting duties has been vehementlyrejected
by the industrialistsa the Goteborg Conference. We are also
against this propositionwhose contentsare not constructive. " ( 5 )
It is interestingto compare the position adopted by the ICC
and those by the FHKI and CMA . The ICC takes on a more vigorous
and initiative approach . It calls the industrialiststo regulate
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themselves and initiate actions to safeguard the cleanliness of
the environment.
The MI and CMA take on a more passive attitude . They tend
to view regulatory measures to be unfavorableto the industrialists,
and hence they assume a bargainingrole and try to reduce the amount
of restrictionsas far as possible . They place the protectionof
their members' interest as top priority .
In any case , all three industrial associationshave one
principle in common that is , they agree that environmentalpo lution
has to be controlled and that the industrialistshould contribute
their effort towards this end .
The view of the Productivity
Centre
The ProductivityCentre did not give any opinions on this
issue , but its staff recommendedsome publicationsof their Centre
as referencesin writing this thesis .
Interview with a ' Government
official
The interview with the Chief Engineer of the Drainage Work
Division , the Public Works Department, indicated that the Govern -
ment was paying attention to water pollution problems caused by
the industrial sector . He revealed that there were technologically
feasible methods for water pollution abatement, but the cost
involved would be different for different projects . At present ,
the public drainage system of Hong Kong mixes both domestic and
industrial waste water . The dilution factor of the industrial
efflnA nts after entering theublic sewazesis about 1 : 80 .
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He referred me to some Government publications for the work
and policies of the Government on water pollution-control.
Interview with an official of
the Conservancy Association
The Honorary Secretary of the Conservancy Association,
Mr. Michael Webster, emphasized that the Conservancy Association
had been and would be taking into consideration the economic
-consequences when it designed its campaigns for environmental
conservation. He said that it was just absurd to sacrifice the
livelihood of the Hong Kong citizens in exchange for an absolutely
clean environment. A working plan which was acceptable to both the
industrialists and the naturalists had to be worked out if any
environmental conservation policy was to be successfully implemented,
He challenged the Government for laying undue emphasis on
requiring some large and well-known industrial enterprises to adopt
'strict pollution-control measures, while neglecting the pollution
caused by the smaller industrial undertakings. He said that those
world-renowned enterprises. usually had perceptive managements and
possessed the necessary technical and financial support to take
appropriate actions to stop pollution. It was the smaller companies
that required advice and assistance.
He also commented on the designation of Kwai Chung as an
Offensive Trade Area. He said that the place was too near to the--
residential district and the effluents givet out by such industries
might be harmful to the residents there.
Finally, he suggested that the most efficient way to urge the
industrialists to voluntarily adopt pollution-control measures was
48
to convince them of the economic benefits that they could obtain
from such actions . He quoted the case of water recycling. If by
recycling the waste water , industrialistscould obtain water at a
cheaper cost than the normal water supply , then every factory
would do this voluntarily.
2 . 5 The Validity of the Assumptions
At this stage , it is in order to considerthe validity of the
assumptionsmade earlier ( section2 . 2 ) .
Assumption1 concerns with whether or not effluents from
textile - finishing and dyeing factories are major industrial
pollutants . Both literature data and primary survey data showed
that since the finishing and dyeing industries were the largest
industrialwater users , they producedthe lp . rgest amount of liquid
waste and were the chief industrial water polluters . Assumption1
is thereforevalid . However, it is to be noted that Hong Kong is
not suffering from any severe pollution problems at present . Also
the greatest polluter is not the industrial sector rather it is
the agriculturalsector .
Assumption2 concerns pollution - control technology and cost
whichare discussedin sections3 . 3 and 4 . 3 .
Assumption3 states that the managementpersonnel of the
textile - finishing and dyeing factories are willing to take action
to control pollution if they can find feasible and economic methods
of doing this . The attitude survey of the managementsof these
factories indicated that they would only take action when it was
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compulsoryfor them to do so . Most of them showed a defensive
attitude in expressingtheir opinions on this topic . There is a
lack of initiative among these industrialists. Even if they can
find feasible and economicmethodsof doing it , it is doubtful if
they will take action voluntarily. They may consider it better to
save up such a large sum of money or to invest the money in some
other projects which will bring greater direct economic benefits
to the respectivecompany . To make the industrialistshow more
enthusiasmin this subject , some sort of moral persuasionand
legislation are needed . The appropriatemanagement. concept is
discussedin Chapter4 .
Assumption 4 states that Government assistance and public
encouragementare necessary . The unanimity of the industrial
sector in asking for Government financial and technical assistance
confirmsthis need . Most companiesdeem it their social , responsi -
bility to treat the waste water in orderto avoid pollution . It
is up to the public to show these industrialiststhat they welcome
any pollution - control measures and give encouragementto those
industrialists that have contributed towards conserving the
environment. Hence assumption4 is valid . Further discussion
of this matter is given in Chapter5 .
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Before specifically touching on the technical subject of
pollution-control, I shall give a brief summary of the technologies
involved in the textile-finishing and dyeing industries (1).
Spinning
This is a series of operations by which the mass of fibr-
is gradually converted into finer and stronger yarns. Slightly
different methods have been evolved for treating the different
fibres. However the basic steps are essentially the same. All
of these steps are mechanical processes and no waste water is
given out.
Weaving
This is the interlacing of two systems of yarn at right angles
to each other. Weaving is done on a loom and the product which
comes out is a piece of cloth. Normally weaving is also a mechani-
cal process and no waste water is given out. However, to make the
yarn more strong so that it can stand a greater tension during
weaving, the yarn is often filled with starch in a process called
sizing. The residual liquid in this process will contain some
starch and will cause slight biological pollution. However, its
effect is usually not.serious.
For synthetic fibres, antistatic oils, lubricants and sizes
of a different nature are applied to the fibres before weaving.
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These processing materials include polyvinyl alcohol, styrene-base
resins, polyalkylene glycols, gelatin and polyvinyl acetate.
Knitting
Unlike weaving, knitting is the process of making cloth with
a single yarn or a set of yarns moving in only one direction. The
single yarn is looped through itself to make a chain of stitches.
These chains or rows are connected side by side to produce the knitted
cloth. No sizing,is needed before knitting and hence there is no
liquid pollutant produced.
Finishin
When cloth comes off the loom, it is known as grey goods. It
is rough, full of blemishes and impurities which come either from
the nature of the fibres or are picked up during the manufacturing
process. The finishing, dyeing and printing processes convert such
inert, limp, and lifeless grey goods into the full, lustrous, colorful
and appealing products. Special finishing may be employed to add
some unique properties to the cloth, for example, flame retarding.
With knitted fabrics, preparation for dyeing and finishing is
much'simpler since sizing materials are not used in yarns to be
knitted.
Before a cloth can be either dyed, printed, or conditioned with
special finishes, it must go through a series of preliminary
treatments. The principles of such treatments are approximately
the same for all fabrics, regardless of the fibres involved, though
fabrics of man-made fibres require less treatment.
The following is a list of the various steps of preliminary
treatment used for different fabrics:.
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For cotton : singeing, desizing , kiering , bleaching, mercerizing,
drying.
For wool : perching, burling , specking, mending, serving , crabbing,
scouring , bleaching, fulling , carbonizing, pressing .
Foil silk : boiling off , bleaching, drying .
For cellulosics: singeing, scouring, embossing. ,
For other man - made fibres : some scouringand bleaching, heat -
setting the fibres .
For blends of natural and synthetic fibres : processescarried out
according to the requirementsof the natural fibre content ,
with special attention paid to the synthetic portion so
that it is not degraded.
As warm or hot water has to be used in many of the above pro -
cesses , thermal pollution is a common phenomenon.
On the other , hand , differentkinds and , concentraions of chemi -
cal and organic pollutants are given out from different processes such
as desizing , scouring , bleaching, mercerizing, fulling , carbonizing.
Desizing
It is the removalof the size , that is , starch, from the cloth .
This can be done by enzymaticmethod( 1 % commercialenzyme, salt ,
penetrant) , or acid method( 0 . 5 % sulphuricacid solution) . The
starch is hydrolysedto glucose which is washed out with the
desizing liquid . the liquid dischargedhas high BOD and suspended-
solid content .
Scouring( or Kiering)
This operationconsists of cooking the grey goods with a hot
( about 110 ° C alkaline detergentor soap solution under pressure
54
to remove wax, dirt, grease and other natural impurities from cotton
or wool. The alkaline solution is prepared either by using sodium
hydroxide or sodium carbonate. More advanced technique may.use
sodium sulphate which is much less alkaline. The resulting scouring
liquor has an opaque brown color and a very high BOD, suspended
solid and alkaline content. The high BOD load results from the
natural organic impurities extracted from the fabrics. After scouring,
the cloth has to be rinsed by another lot of water which also becomes
heavily loaded with pollutants.
For wool fabrics, there is an alternative method known-as solvent
scouring which generates a smaller pollution load during the process.
Organic'solvents (such as benzene, carbon tetrachloride, etc.) are
used to dissolve the wool grease from the fibre. Following this,
the clothe is washed'with a dilute detergent solution to remove
dirt. The grease-laden spent organic solvent is recovered, redis-
tilled, and reused.
For synthetic fibres, the scouring process is the washing away
of the chemicals used as sizes, antistats and lubricants in the
yarn preparation and weaving processes.
Bleaching
Many fabrics are bleached to a pure white before dyeing or
printing. Besides giving the fabric a better appearance, bleaching
also increases the ability of the fabric to absorb dyestuffs uniformly.
Generally, there are two types of bleaching reagents: hypochlorite
and peroxide. In hypochlorite bleaching, the cloth is first rinsed
in an antichlor (sodium bisulphite and weak solutions of sulphuric
or hydrochloric acid) bath. This is followed by a water rinse, and
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finally the cloth is passed through a hypochlorite solution. In
peroxide bleaching, the cloth is dipped into a bath of hydrogen
peroxide produced by mixing sodium peroxide and dilute sulphuric
acid. In general, hypochlorite bleaching is cheaper, but it cannot
be applied to silk and woollen goods.
The effluent from the bleaching process is high in BOD, alka-
linity and suspended solid content. It is light-yellow in color.
Mercerizing
This is a technique of producing a permanent luster on cotton
goods by treating the fabric under tension with caustic soda. It
also swells the fibre and increases its dye affinity. The chief
pollutant in mercerizing is its alkaline content.
Filling
This process imparts a felt quality to the wool. Soap is used
as the felting agent, and little waste is generated since the fulling
solution remains in the cloth.
Carbonizing
It is concerned only with woollen goods treatment. The cloth
is impregnated with hot sulphuric acid which converts the residual
organic matters into charred particles. The char dust is then
removed by a dusting machine. The cloth is then rinsed in water
and the remaining acid is neutralized by immersing the cloth in,
sodium carbonate solution.
The effluent given out during the first rinse is acidic while
that given out after neutralization is slightly alkaline.
Dyeing
There are a great variety of dyeing methods under use, but the
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basic principle is to bring the yarn or cloth into contact with the
dye solution. The cloth will absorb the dye from the solution and
the residual liquid constitutes the waste product. For synthetic
fibres, a special technique called solution dyeing may be employed.
The dye solution is added to the liquid fibre raw material before
it is extruded through the spinneret.
In general, all dyestuffs are organic substances. Direct dyes
are usually soluble in water and can be applied directly to the
fabrics. They are divided into acidic or basic dyes depending on
the type of midium in which the dyeing process takes place.. These
dyes are not very fast. Vat dyes are put on the goods in its re-
duced state and are then oxidised. They have excellent light and
wash fastness. They are either of indigo or anthracene origin.
Developed dyes are usually diazotised products. Here the fabric is
impregnated with a substance, and then by chemical processes this is
made to combine with another chemical, producing a color actually in
the fabric itself. Mordant dyes are dyes which combine with certain
chemicals-(the mordants) and give a color of very good fastness.
The mordants commonly used are inorganic compounds of chromium,
aluminium, iron, or tannic acid. Besides these dyes, there are
also sulphur dyes, naphthols, aniline black, alizarin dyes, and
acetate dyes.
The effluent given out from the dyeing process may be acidic
or alkaline, depending on the nature of the dyes used. It is
usually intensely colored and has quite a high BOD content. There
may also be a significant level of inorganic salt content if
mordants are used. A lot of suspended solids are present.
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Printing
This process imparts a colored pattern or s.esign -to the clo-tn.
The operation is performed on a roller print machine or a screen
print machine wherein printing pastes, made in the textile plant
color shop, are transferred to the fabric. Colored effluent comes
from color shop wastes and the wash after printing.
Special finishing
In order to impart a smooth appearance and desired stiffness to
the cloth, a final size (starch) or resin is applied to the cloth.
Specialty treatment may be applied to yield a cloth which is
preshrunk, waterproofed, fireproofed, etc. These specialty finishes
are of little waste generation significance.
3,2 Effluents Date
Table 3-1 summarizes the pollutant concentrations of the
effluents given out from the cotton mill in the various processes.
If we assume that all the effluents from these various processes are
discharged from the same factory, it will be useful to know the
percentage of pollutants that each process is contributing so that
we can identify the most critical process in pollutants production.
This analysis is shown in Table 3-2.
The BOD concentration or. the pH value for the same general
operations, such as scouring, varies widely if different materials
or processes are used. This is shown by a comparison of Tables 3-2,
3--3 and 3-4. norther, any one operation may be performed batchwise
or continuously, in different machines, and to variable end-points
of client demand. Hence, only broad generalization can be made





water per 1000 lb.BOD
Process of cloth(parts per
million) processedPH
7.0 - 9.5 620 - 2500 60 - 940Slashing, sizing yarn
300 - 1100Desizing 1700 - 5200
310 - 1700680 - 290010 - 13Kiering
50 - 110Scouring 2300 - 5100
300 - 1490090 - 1700Bleaching 8.5 - 9.6
45 - 65 27900 - 36950Mercerizing 5.5 - 9.5
Dyeing:
15000 - 23000Aniline black 40 - 55
6.0 - 7.5 100 - 200 18000 - 36000Basic dyes
72 - 200
8900 - 25000Developed colors 5.0 - 10
1700 - 6400220 - 600Direct dyes 6.5 - 7.6
600 - 600090 - 1700Indigo 5.0
2300 - 1680015 - 6755.0 - 10Naphthol
2900 - 256008.0 - 10 11 - 1800Sulphur dyes
1000 - 20000125 - 1500Vats 5.0
pH and BOD have been explained in the footnote on p.6 of
Chapter l.
Table 3-1 Pollutant Concentrations in Effluents Given Out
from the Cotton Mill in the Various Processes
(5, p.15-12)
BOB BOD











Print ing 19-- 42
25Average 17%
Total 150 100%
Table 3-2 BOD Contribution from the Various Cotton Cloth
Processing Operations (5, p.15--14)
Process Average BOD BOD
(lb. BOD per 1000 The Contribution
of cloth processed)
Method 1
Scour with soap 250 55.4%
Dye with acetic acid 10.9%49
Full with soap 150 33.3%
2Neutralize after carbonizing 0 .4j
Total 100.0%451
Method 2 (Solvent Scouring)-
Scour with methyl and isopropyl
alcohols, recovering grease
and suint 0 0%
Wash out dirt with detergent 10 19,6%
Dye with ammonium sulphate 17.6%9
Full with 12% BOD detergent 30 58.8%
Neutralize after carbonizing 2 3.9%
Total 51 100.0%
Table 3-3 BOD Concentrations in Effluents Given Out Respectively




( lb . BODperpH ( parts per 1000lb . of
million)
cloth processed)
Cellulose - - acetate processing
Scour and dye 8 . 4 2000 50
Scour and bleach 189 . 3 750
First rinse 8 . 0( containing
peroxide)
Second rinse 7 . 0
Nylon processing
Scour 11. 0 1360 34
First rinse 29 . 5 90
Second rinse 25 17 . 4
Dye 8 . 4 368 9
Last rinse 7 . 4 11 0
Water - proof 11450
Rayon processing
Scour and dye 8 . 5 2832
Salt take - off 6 . 8
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Water - proof 19960
Table 3 - 4 Pollutant Concentrationsin Effluents Given out
from SyntheticFibresProcessing( 5 , p . 15 - 11 )
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3 . 3 Textile Water Pollution- control Techniques
The best pollution - control techniqueis to reduce the absolute
amount of pollutantsproduced , and only when this is infeasible
should we then concede to think about methods that can reduce the
harmful effect of the pollutants that are discharged. Pollution -
control can be effected by the following practices : closer process
supervision, process - chemical substitution, and waste treatment
or recycling.
Closer process supervision
Closer process supervision means to control carefully the
amount of chemicalsused in the various processes. Spillage and
wastage should be avoided . The amount of chemicalsneeded in each
reaction should be carefully calculated so that no excess chemicals
are added . This may help to reducethe BOD loads by up to 30 per -
cent ( 6 , p . 258 ) . It also has theside- benefitof economizing
chemical usage and thus lowering the manufacturingcost .
Process - chemical substitution
Process - chemical substitutionmeans that the same product is
producedusing alternativemethodsor chemicals. From Table 3 - 2 ,
it can be seen that the process of cotton desizing is contributing
the greatest percentageof BOD loads . The substancethat brings about
such a high BOD content in desizing solution is the glucose which
results from the hydrolysisof starch . Hence if we can substitute
a low - BOD chemicalfor starch in the size , a significantreduction
in the total BOD load of the effluentscan be achieved.
Researchhas shown that if . carboxymethylc llulose( CMC ) was
used as a substitutefor starch , a 40 to 50 % reductioni BOD can
be reliced . At the same time . the quality of the cloth processed
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is not altered. However, since CMC is more expensive than starch,
we must strike a balance between a reduction in BOD and an increase
in material cost. Actual practices in some factories in USA have
shown that a mixture of 65% starch and 35% CMC is optimal (5,P,15-15),
It has been calculated that 750 lb. of chemicals have to be
used to finish 1000 lb. of cotton cloth, From Table 3-5, it can be
seen that besides starch, tallow soap and acetic acid are the major
BOD contributors among the many chemicals used in cotton processing.
To reduce pollution, soap can be replaced by low BOD detergents,
and acetic acid by sulphuric acid.
BODBOD
ChemicalChemical (lb. BOD per(lb. BOD per
10001b. of1000 lb. of
cloth processed'cloth processed
ierpine extraStarch and related 3.1
compounds 82.9
austic soda, 76%
Tallow soap 11--55 Soda ash
Acetic acid, 80% 14.0
mmonia








Table 3--5 BOD Contribution of Chemicals Commonly Used in Cotton
Finishing (5, p.15--17)
If all the possible substitutions discussed above are made,
the total BOD reductions may be up to 50 to 75% (5, p. 15.18).
From Table 3-3 it can be seen that if we use solvent-scouring
instead of soap scouring in wool processing, then the amount of
BOD is considerably reduced.
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Waste water treatment and recovery
Liquid waste treatment methods can be divided into several
categories: segregation, equalization, primary treatment, secondary
treatment, tertiary treatment, waste recovery•and treatment at
source.
Segregation
Some wastes- for example, the water that is discharged
from final rinsing operations - may require less treatment or
no treatment. If this water is segregated from the normal- waste
water, there is the possibility of reducing waste treatment costs
by'reducing water volume. Additionally, substances toxic to
microorganisms- for example, chromates from dyes or hydrogen
peroxide from bleaching operations.-- should be segregated from
wastes that will be biologically treated.
Equalization
This method uses a tank to retain a relatively large volume
of waste before discharging the whole batch into the waste
treatment facility. In this way, spurious sharp changes in the
characteristics of the effluents (such as pH, color, turbidity
and BOD) are evened out. Figure 3-1 illustrates this effect.
Equalization also has the effect of having effluents from
different sources neutralizing the acidity or alkalinity of one
another. Hot effluents may also be cooled down during equalization.
The ultimate'aim is to lighten and to give an evenly distributed
workload to the treatment plant. If the effluents are directly
discharged into the stream without undergoing any further,treatment,
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this method may reduce the pollution potential of the effluents.
Usually the greater the retention time is, the more pronounced
will be the equalization effect. However, if the water is retained
for a longer time, the greater will the size of the tank have to be.
Hence the degree of equalization required should be balanced with
the availability of land to build the tank.
Primary treatment
This kind of treatment utilizes physical methods to separate
the larger sized particles from the effluents. Usually, it is
done by simple screening but for more effective results, a
sedimentation basin has to be built. This step of removing the
suspensory particles not only prevents the clogging of the other
systems of the treatment plant, but also reduces the BOD load
by a significant extent.
The solids that are separated set to the bottom as sludge.
They are dewatered and dried. Some sludge may be sold as
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Fig. 3.1 A Graph to Illustrate the Erect or Equalization
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Secondary treatment
This kind of treatment may be divided into chemical and biological
treatments. Chemical treatment is carried out chiefly to neutralize
the acid or the alkali, to coagulate the colloidal suspensions, and
to precipitate the inorganic pollutants. Biological treatment means
to use microorganisms to decompose both the dissolved and suspensory
organic substances of the waste, This helps to reduce the BOD level
significantly.
1. Chemical treatment
Since textile wastes are predominantly alkaline in nature, their
neutralization requires a huge volume of acid. If normal industrial
sulphuric acid is used, the chemical cost may be quite high. A cheaper
method is to produce carbonic acid by bubbling boiler-flue gas, which
contains 12 to 14% carbon dioxide, into the waste solution (6,p.76).
This also helps to reduce the air pollution caused by the flue gas.
Once the capital expense of a pipeline, scrubber, and blower has been
overcome, the operating costs are low and the operation is practical.
Neutralization is also necessary in order to provide a suitable pH
for biological oxidation which will take place in latter treatment
processes.
Colloidal suspensions are very minute particles that are held
by static electricity as suspension in the effluents. They are
too small to be removed by screening. The intense color of dyeing
waste is generally caused by the existence of colloidal residual
dye particles. To remove the color of the effluents, we have to
get rid of these colloids.
One way to separate the colloids is to add coagulants which
neutralize their electric charges and flocculate the colloids into
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larger lumps so that they will settle down . Alum is a commonlyused
coagulant. However, it has been shown in the United States that
this method is uneconomicalfor color removal of textile wastes
becauseof the high alum requirement. It will require 5000 lb . of
alum per million gallon of textile wastes if complete color removal
is to be achieved( 5 , p . 15 . - 18 ) . In HongKongalumcostsaboutHK $ 1 . 50
per lb . , and a large finishingand dyeing factory will produceone
million gallons of wastes per day . Hence the daily usage of alum
alone will cost HK $ 7500 if this methodis employed.
Another more practical way for colloid removal is treatment with
activated carbon . The colloidal particles will adsorb to the activated
carbon . The carbon is then thermally regeneratedto the reactivated
state and the adsorbed organic substancesare burnt off as carbon
dioxide and water . Since no sludge is formed in the process , solid
waste disposal is minimizedand space is saved . Costs for the process
are acceptableto the - textileindustries( 5 , p . 15 - 29 ) .
Soluble inorganic salts may require quite complicated or expensive
methods to remove . These include evaporation, dialysis , ion exchange,
reverse osmosis , and chemical precipitation. For example , chromate
must be reduced , usually with ferrous sulphate or sulphur dioxide to
the trivalent form , followed by precipitationwith lime and subsequent
removal, as a chromic- hydroxidesludge( 5 , p . 4 - - 32 ) . Sincenon -
poisonous inorganic salts usually do not cause serious pollution
and their concentrationsin textile wastes are low , so their removal
is usually not consideredin textile waste water treatment .
2 . Biologicaltreatment
The most common biological treatments are trickling filtration
and activated sludge process .
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The device for trickling filtration consists of a pond with a
bed formed by layers of gravels with a diameter of 1 to 3 inches.
This bed may be 3 to 10 feet deep. The microorganisms are cultivated
in the pond and they attach themselves to the surface of the gravels
in the form of a slime. The bed of the pond is designed to allow free
drainage of the effluents and permit adequate air passage. The wastes
are distributed evenly over the gravels by a rotary mechanism. As
the wastes percolate through the bed, the microorganisms feed on
the organic matters, reducing them to stable compounds of carbon and
nitrogen. Recommended loading of the device ranges from 100 to 300 lb
BOD per day per 1000 cubic feet of the bed (5, p.24-16). Figure 3-3
shows the structure of a filtration bed.
Waste water inlet
Waste water
Filtering bed made of
gravels with microorganisms
attached on their surfaces




Fig. 3-2 A Diagrammatic Representation of a Trickling Filtratior.
Facility
It is interesting to calculate how large a pond it will be
necessary to remove the BOD load from the wastes of a large-scale
finishing and dyeing factory in Hong Kong by trickling- filtration.
A review of the production capacity of five famous finishing and
dyeing factories1 indicates that the largest of them produces
The, five factories are Jardine, Nam Sing, Mei Fung, Kowloon,
and South China (7) (8) (9).
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approximately 100,000 lb. of cloth per day1. From Table 3-2, it can
be seen that an average of 150 lb. BOD will be produced from the
processing of 1000 lb. of cloth, thus the daily BOD load of-the wastes
discharged from this factory will be about ,15,000 lb. Assuming a
1000 cubic feet filtration bed can treat 150 lb. of BOB per day, the
volume of the bed required is 100,000 Cu. ft. If the depth of the
bed is 5 ft-,.then the area of the pond will have to be 20,000 square
feet.
The second biological treatment method is called the activated
sludge process. This method is more efficient than the former one.
Here the microorganisms are kept in suspension and mixed with the
waste water in a tank. Air is blown in to provide oxygen. The
content of the tank is constantly agitated mechanically, The
microorganisms are in close contact with the BOD carrying materials,
thus effecting a faster oxidation process. Usually the contact time
is about 6 hours. Then the microorganisms are allowed to settle
down in a sedimentation tank and are recycled again. Normally,
about 30 lb. of BOD can be treated in a tank of 1000 cubic feet and
with about 2000 ppm of microorganisms under aeration (6,p.114).
Calculations using the figures for the factory in the previous paragraph
show that to oxidise 15,000 lb. of BOD per day will require a pond of
6250 square feet. The calculations are shown as follow:
Contact time per oxidation cycle= 6 hours
No. of cycles that can be.performed each day= 4
The production volume of.some of these factories is given in
yards. In such case. the assumption that 2 yards of cloth
weighs 1 lb. is taken.
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BOD load treatedin each cycle = 15000 lb ÷ 4 = 3750 lb .
Volumeof tank required= 125 , 000 cubic feet .
Assumingdepth of tank is 20 feet , the area of the tank has
to be 6250 squarefeet .
It is seen that the activated sludge method requires a smaller
area for the buildingof the pond , but its operatingcost is much
higher due to the necessity of mechanicallyagitating the contents
of the pond.
The Hong Kong Governmentis now experimentingwith a modified
process called the direct oxygenationmethod . Pure oxygen , instead
of air , is pumpedinto the aerationtank . This reducesthe
retention period of the sewages in the tank and thus economizing
space( 4 ) .
There are three problems associated with biological treatment
in Hong Kong . The first is the large land space required. for the
constructionf the plant and its accessories. A solution to this
problem may be to build the treatment facilities undergroundwhen
new factories are constructedin the future . However , the technical
feasibility of this proposal is questionnable.
The second problem is the huge capital cost and operation costs
involved . The pilot plant constructedby the Governmenta Shek
Wu Hui requiresa capital investmentof HK $ 13 . 5 million and a
budgetedannualoperationalc st of HK $ 350 , 000 ( 2 ) ( 3 ) . Since
this plant incorporatesfour different types of biological
treatmentfacilities , so it can be estimatedthat the cost for
building a treatment plant with only one type of biological
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treatment facility is approximately HK$4 million, and the annual
operational cost is HK$90,000. Cost analysis for pollution-control
is discussed in Chapter 4.
A third problem concerns with the availability of suitable
treatment plant operators. Since biological treatment is a
delicate operation and requires great technique in its handling,
plant operators must be well trained for the job. This personnel
problem is discussed in Chapter 4.





















Fig. 3-3 Biological Waste Treatment Operations Flowchart
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Tertiary trees tment
This is an advanced waste treatment process for further purifyir
the water coming out from secondary treatment facilities. It can
reduce 98% of the BOD load. This method is usually used for preparir
water for recycling or drinking purpose. As it involves much more
complicated installations, it is not recommended for use in Hong Kong
Recovery
To recover useful products from the waste water will of course
involve very complicated and expensive processes. The operation
must be carefully evaluated to determine whether the revenue obtained
from the recovered product can compensate for the cost involved or
not. If the sale of the recovered product proves to be profitable,
it-will help reduce the financial burden of the respective factory
in the operation of the water treatment facility.
Furthermore, recovery of materials before treatment may reduce
the waste loading of the treatment plant.
After the dissolved and colloidal BOD carrying particles have
been removed by biological methods, the waste water can be used
for irrigation of crops or reused for rinsing purposes in the
finishing processes. Reuse will reduce water consumption and this
may be valuable in times of water shortage which may occasionally
occur in Hong Kong.
Dialysis and evaporation can be used to concentrate the dilute
caustic soda solution of the kiering and mercerizing liquid. The
solution can then be reused again in subsequent mercerizing and
kiering operations (5,P,15-26).
Desizing waste is a source of glucose, which might be recovered
by evaporation. The evaporated water could be condensed and reused,
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or it may be used as a heating energy in the form or steam.
Woollen mill wastes contain a lot of animal matters. Lanolin
can be recovered by solvent extraction.
The soap used in the various processes can also be recovered
theoretically, but no economically feasible method has yet been
devised.
Treatment at source
In all the above methods, we assume that the waste water coming
from the machines used for the various processes is first collected
before being led into the treatment plant.
Scientists are now thinking of treating the waste immediately
after it comes out of the machine. They want to invent a treatment
machine that can be linked to the manufacturing machine so that
the waste water is treated at the source. This may help to reduce
the area needed for the treatment facilities and make waste treat-
ment practical in almost every factory. However this proposal is
only at the investigation stage and nothing solid has come out yet.
Review of the various
pollution-control methodspollution-control
In this chapter,the various technical methods for textile-
finishing and dyeing waste water treatment have been discussed.
It should be understood that methods which can almost completely
purify the waste water are available, but financial and other
considerations lead to the compromise of adopting cruder but
more practical methods.
Primary treatment and simple secondary chemical treatment,
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such as neutralization, should not pose any serious problem to
finishing and dyeing factories in Hong Kong. Quite simple.
installations will suffice the needs for these treatments. For
factories that discharge colored wastes into streams, methods for
removing the color-- such as adsorption by activated carbon or
sedimentation by addition of alum-- should be considered so as
to preserve the aesthetic properties of the water.
Biological methods require larger land area, more complicated
technology and more expensive installations than primary or simple
secondary treatments. Preferably, biological treatments should be
carried out by the Government or by some special water treatment
companies. A charge can be made to the textile factories employing
this service. Textile factories that are situated in the same
region can also run these biological treatment plants cooperatively.
Isolated factories situated in the New Territories should. be
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4.0 THE INFLUENCE OF ENVIRONMENTAL CONSERVATION
ON MANAGEMENT POLICY
Pollution-control is largely a technical problem, but the
application of pollution-control techniques remains at the
discretion of man. This chapter considers how pollution-control
policies can be incorporated into the business management policy
of a textile--finishing and dyeing company.
A.1 Eorporate Social Responsibility
Usually management adopts pollution control measures to meet
legal requirements. However, modern management theories state that
managements should initiatively take actions which are beneficial
to the community. The motivation for such actions can be'based on
the realization of the corporation's social responsibility.
The framework for social responsibility for any institution
should be viewed as follows:
A society or social system delegates specific duties and
authority to specialized institutions which are created to
best serve the needs of that particular society. In order
to maintain control or balance for the total system, each
institution has the obligation to'account for its actions
which affect the social system (4,p.69).
Since a business corporation obtains profit from society, it
must contribute an acceptable service to the community in return.
This morality is called the corporate social responsibility of
business.
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Traditionally an acceptable service has been only directly
linked with the product which the company is offering. Modern
business theories have extended the criteria of an acceptable
service to every facet of a business operation, such as the welfare
of employees and the influence on the natural environment..
The interaction of business operation with the social system
results in every action of the business firm creating an impact
on society. Perspective managers will look ahead to identify
impacts which may become social problems. For these managers,
social responsibility would not be considered as a burden because
they have broadened their scope of long-range planning to include
social involvements in their operations.
Very often, when an undesirable impact is not foreseen and
prevented by management, other segments of society will then
take it upon themselves to enact laws and regulations and
even form new bureaucracies to prevent further malpractice.
Many of these new laws and regulatory agencies do not really
solve the problem, but punish ten innocent companies'to stop
the one that is guilty. Admittedly, this type of interference
aggravates and confuses. the problem, but the final blame
must still rest with management for their own lack of
planning (4, p.71).
For example, if the managements of the finishing and dyeing
companies still continue on to pollute the streams and harbours,
some parties may force the Government to close down these factories
until they have installed pollution-control device. The affected
companies may lose a lot of business, and foreign buyers may lose
confidence in the ability of these firms to survive.
Hence from both a moral and a self-interest point of view,
business coruorations must exercise self-control to ensure that
77
they are not causing a nuisance to society if they wish to be
continually accepted by the local community.
If the management considers pollution-control measures as
its obligation, then it should not be content with just
satisfying the minimum standard required by the government.
Usually, government regulations are not very demanding,and social-
conscious managements should do more to ensure the cleanliness of
the environment. In a word, the management should act according
to its own judgement and conscience in addition to conforming to
the law.
4.2 Financial Analysis for Pollution-control Operations
Though social responsibility forms the basic philosophy in the
consideration of pollution-control operations, it is advisable to
have a financial analysis scheme to give the management.an idea of
how the profitability of the company is affected.
Cost-benefit analysis
Broadly speaking, pollution-control measures will bring
about two types of benefits: business benefits which are accrued
to the relevant company, and social benefits which are accrued
to society.
Business benefits (5, p.51)
Business benefits roughly fall into four categories:
1. Improved public image which may result iri a greater demand of
the product.
The installation of pollution-control equipment may bring
about a sales'increase in two wayso First, the public may express
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goodwill to the company because it is doing somethingfor the
benefit of society . Ecologically conscious customers may prefer
to patronize such a responsiblecompany rather than one that is
polluting the environment. Second , the possessionof pollution -
control facilities may give others the impression that the company
is operating on a large scale and is employingadvanced production
technology. Such confidencewhich the customers develop in the
companymay also bring more businessto a company. Of course , an
increase in sales means an increase in profit for the company.
2 . Savings in money and time resulting from compliancewith Govern -
ment regulations, that is , by the avoidanceof legal fees or
penaltiesand time spent in court .
3 . Savingsin money by the reuse of treated water instead of
fresh water , and revenuesobtained from . the sales of recovered
substances.
4 . Increasein productionrate due to better morale of workers .
Some workers prefer to work in large - scale and modern
factories . The installationof pollution - control equipment by
the factory may make the workers feel that their status is higher
when comparedwith workers in other companies. Their morale is
improvedand there is less turnover and a lower absenteerate .
The increased productionrate means a lower operating cost per
unit of product .
Social benefits
One type of social benefits is expressedin terms of
" damageavoided. "
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When a factory situated at the upper course of a river
discharges. waste water into the river, it may make the water
unusable for other water users at the lower course. Damage
is done because the water users have to spend an extra sum of
money to purify the water before they can use the water themselves.
If the discharging factory treats the water before disposal, the
damage is removed and it saves the water users the treatment
expenditure. Since anyone in society may be a water user, so a
benefit for the water users is the same as a benefit to society.
In Hong Kong, such a case of "damage avoided" seldom occurs
because the rivers here are short and there are few factories
situated at the upper stream courses.
Water pollution also damages the aesthetic and hygienic
properties of water and causes longterm degradation of the
environment. The control of water pollution can prevent further
damages to be done and it is a benefit to society.
Another type of social benefits can be realized as an increase
in the prosperity of the community. Pollution-control investments
may raise the gross national product of a country. The employment
rate may increase due to more people engaged in pollution-control
activities. The economic growth of the area may also increase
due to cleaner water available for additional industrial operations.
Quantifying business'
benefits
To perform the cost-benefit analysis suggested below, the
business benefits must be estimated and quantified in monetary
terms.
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The additional sales revenue and net profit realized from
an improvement of public image can be forecasted by marketing
research.
Savings from the avoidance of legal involvements can be estim-
ated from the expected frequency of prosecutions and the fine
schedule for the offense if the law is violated.
Savings or revenues from reusing or selling of recovered
substances can be readily calculated from the price of the
recovered products or their substitutes.
The monetary value of the increased production rate due to
better morale of workers can be estimated by some sort of attitude
surveys.
Up to a certain limit, the amount of business benefits may
increase proportionally to the amount of money that the company is
spending on pollution-control activities. Hence to successfully
quantify the benefits, we must have an idea of how much money the
company is going to spend. A reasonable approach is to assume that
a company, or more specifically a dyeing and finishing factory,
will adopt pollution-control measures up to the degree when most
of the color in the waste is removed the alkalinity is neutralized
and about 80 percent of the BOD contents are removed. The order
of magnitude of money that the factory has to spend in order to
achieve this level of pollution-control can be, roughly estimated
and this figure forms the basis of quantifying business benefits.
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Analysis procedure
Assume that a company is prepared to invest $5 million on
capital equipment for pollution-control and spend $100,000 annually
on operating expenses. Further assume that the usable life of the
pollution-control facility is twenty-five years. When the capital
investment is averaged through these twenty-five years, the amount
allocated to each year is $200,000. (Note that the discount
procedures normally employed in capital budgeting calculations are
neglected here). Hence the total cost on pollution-control which
the company is spending each year is $300,000.
Does this cost means that the profit of the company is reduced
by $300,000 per year? The answer is "no." This amount of money
is not spent without any return. The company will obtain some
business benefits which may lead to an increase in profit. The
additional profit thus obtained may balance off part of the cost.
The following numerical example will illustrate the situation:
Assume that the company employed the quantifying methods
outlined above and estimated that-the total additional profit
which the company may accrue due to pollution-control activities
within twenty-five years is $4 million. This is equivalent to an
amount of $160,000 per year. Hence the net cost of the pollution-
control devices to the company is equal to $300,000 minus $160,000,
that is, $140,000 per year.
Now, what does this $140,000 represent? This sum of money can
be regarded as a cost for the attainment of social. benefits.
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Price adjustment
Since the annual cost of $140,000 in the previous example is
attributable to social benefits attainment, this whole sum should
not be borne by the company alone. The public, especially the
customers of the company, also have responsibility of sharing a
part of the burden.
If the company desires to shift half of this sum to the burden
of the customers, then $70,000 will be reflected in a price increase.
Assume that the dyeing and finishing factory processes twenty
million pound of cloth per year, then the increase in price for
each pound of cloth processed will be $0,0035.
Of course, whether this price increase is acceptable to the
customers has still to be determined by market forces. However,
if the company gives suitable explanation to the customers, the
customers should be willing to accept this price increase.
The presentation of pollution-
control costs in financial
reports
A question arises as to what place should pollution-control
expenses and depreciation for pollution--control equipment occupy.
in a cost-accounting report.
Some authorities have suggested that such expenses should be
incorporated into the manufacturing cost. Actually, the
International Chamber of Commerce has issued the following
statement:
Industry considers that the cost of minimizing pollution
at the point of production should be regarded as a
production cost (3).
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If this suggestion is adopted, it will inappropriately
increase the cost of production shown in the accounting report and
may indirectly lead to a tremendous rise in the price of the product.
The customers are thus unreasonably asked to bear the whole burden
of pollution-control costs. As explained before, only part of the
cost, and not the whole sum, should be transferred to the customers.
Hence the method of allocating pollution-control costs to manufactu-
ring costs is not recommended.
Another drawback of the allocation-to-manufacturing-cost method
is connected with the area of responsibility of the production
department. In some companies, the operation of pollution-control
facilities is not under the authority of the production department.
Under such circumstance, the allocation of pollution-control costs
to manufacturing will make the production department responsible
for costs which are out of its control.
In companies whose production department is responsible for
pollution-control operations, it seems justified to use such an
allocation method. However, 'in this case, the production depart-
ment may out down pollution-control expenditure in an attempt to
increase the profitability of the department. If this happens, the
original pollution-control policy of the top-management will be
defeated.
Hence it is inappropriate to allocate pollution-control costs
to manufacturing costs. A more appropriate presentation of pollution-
control costs in an income statement is shown in Table 4-1.
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Sales revenue
Less cost of goods sold
Gross margin
Less selling and administrative expenses
Less interest and other expenses
Less depreciation for other assets
Less depreciation for pollution-control
assets
Less operating costs for pollution-control
facilities
Net profit before tax
Table 4-1 A Format of an Income Statement Showing the Positions
of Pollution-control Costs
The capability of Hong Kong's
textile-finishing and dyeing
factories to meet pollution-
control costs
In order to assess the capability of the factories to meet
pollution-control costs, a consideration must be given to the
magnitude of the cost needed for treating the waste water.
One medium-sized factory owner disclosed during an interview
that his estimate for the investment in capital assets for pollution.
control will be HK$1 million, while the annual operating cost
will be HK$100,000 per year.
An. official from the Hong Kong Federation of Industries said
that the capital investment in pollution-control equipment for
a large factory is HK$3 million and the operating cost is about
HK$360,000 per year.
The pilot plant constructed by the Hong Kong Government at
Shek Wu Hui requires a construction cost of HK$13.5 million and
an estimated annual operating cost of HK$350.000 (2). However.
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it is to be noted that four biological methods are simultaneously
used in the plant for experimentalpurposes . A treatment plant
employing only one method may require much cheaper construction
and operatingcosts .
A consultant company estimated the operating cost for a
treatment plant dealing with textile - finishing and dyeing effluents
to be HK $ 6 per 1000 gallon of effluentstreated . No estimateof
capital investmentwas given ( 1 ) .
Based on the above information, we can roughly set some
figures which represent the capital and operating costs for a
typical large scale textile - finishing and dyeing factory to run
a water treatment plant in Hong Kong . The capital expenditure
for buildingthe treatmentplant will be about HK $ 4 million .
Assumethat the factory uses 800 , 000 gallons of water per day .
The operatingcost will then be HK $ 1 , 752 , 000 per year ( or HK $ 4 , 800
per day ) at the rate of $ 6 per thousandgallon.
Are these costs an extravagantburden for a finishing and
dyeing factory ?
A finishingand dyeing factory that uses 800 , 000 gallons of
water per day will usually have total fixed assets in the magnitude
of about HK $ 30 million , and the annual net profit will be in the
regionof HK $ 2 to 3 million1 . Askingsuch a companyto make an
Estimatedfrom interview . data and from the annual reports of
several large textile consolidated companies . The consolidated
companies usually only reveal the financial statements for the
operationsof the whole group , and not for the individualcompanies
inside the group . Hence estimateshave to be made for the
financial conditions of each individual company .
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additional investment of HK$4 million in pollution-control assets
and depriving it of HK$1.75 million from its annual profit.for the
operating costs may really weaken the financial structure of the
company.
If even such a large factory finds it difficult to support
a waste-water treatment plant, it will be almost impossible for
the medium or small factories to individually operate a treatment
plant. This is where government assistance should come in, and
where joint operation of a treatment plant by several factories
may play an important role.
Conclusicais for financial considerations
The second assumption (section,2-2) appears valid after
reviewing the technology and costs involved in pollution-control.
There are available technologies for controlling water pollution
resulting from textile-finishing and dyeing operations., However,
a considerable amount of money will have to be spent if such control
methods are adopted.
4.3 Personnel Consideration
The technical and financial aspects of water pollution-control
in a textile-finishing and dyeing factory have been discussed
in the previous sections. Now what about the manpower needed for
this operation? The human resources, required for pollution-control
can be divided into two categories: technical group and adminis-
trative group.
The technical group is responsible for the daily functioning
of the pollution-control facilities. It should also carry out
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research and surveys to determine the various water quality para-
meters and to update itself with the most recent development in
water pollution-control techniques. In case the company is going
to change its production method or shift its product line, this.
technical group must help to devise a treatment method that will
satisfy the new requirement. Hence the work of the group is
closely linked with that of the production department and frequent
discussions should be held between them. The engineers of this
group must be familiar with the manufacturing processes of the
company and have extensive knowledge about pollution-control.
At present, Hong Kong lacks experts of this sort. It is advisable
that the top management of finishing and dyeing companies should
select., some of their production engineers to receive pollution-
control training abroad to prepare for this heavy task. Unfortun-
ately, no company interviewed or answering the questionnaire has
sent its staff abroad for such a purpose. Some companies gave
the excuse that. they did not have the money for financing this.
Actually, this action is beneficial to the companies themselves
and they should invest some money in it.
The administrative group serves as a coordinator among the
various departments of the company which may be concerned with
pollution affairs? such as production, finance, marketing, research,
personnel and public-relations. In companies which do not have a
public-relations department, this group is also responsible for
dealing with the Government, the public and the shareholders on
pollution affairs.
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This group should inform the production department and also
the technical pollution-control group of any new government
regulations and public opinions so that the work of these two
divisions can meet the requirements of the Government and the
demand of the public.
Financially, the group has to submit to the finance department
the budget for pollution-control. It should also inform the
finance department of the possible sources of financial assistance.
The top management should be informed of the monetary value of the
benefits that may result from pollutian-control operations.
For the marketing function, the-administrative group should
prepare some advertisement materials for the marketing department
so as to enable the latter to explain to the customers any price
increase due to the inclusion of pollution-control costs. This
group should also 'help the marketing department gain a.greater
market share by impressing the customers with the fact that the
company is operating a pollution-control system. Discussions should
be held with the marketing department as to how the pollution-
control costs should be reflected in the prices of the products.
Frequent communication must be kept with the research
department so that the environmental consequence of any new
product development is clearly elucidated.
Quite often, though the company has installed pollution-
control equipment, the facilities are left idle because the
company's staff are not fully aware of the importance of pollution.
control. Sometimes, the staff may think that the facilities are
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put there just to impress visitors. When the facilities are out-
of-order, they are not promptly repaired. The. supervisors may ask
the operators to.turn off the treatment facilities when the waste-
water volume is small. All such negligence results from in-
adequate environmental knowledge and realization of corporate
social responsibility. The administrative team should cooperate
with the personnel department in organizing seminars, classes and
discussions for the staff of the company so as to improve their
knowledge and foster their interest in this field.
External relationship is a major working area of the administrative
group. It has to participate in discussions with the Government
or the industrial associations in the settling of environmental
issues. Sometimes, it has to bargain with the Government for a
more reasonable set of regulations.
Cooperating with the public-relations department, the group
must explain to the public the position of the company on the
environmental issue. Public complaints must be investigated and
properly handled. The company's social image has to be fostered
by continual publicityt and the administrative unit is responsible
for preparing publicity materials about the pollution-control
facilities for such purpose.
The shareholders may be upset by reduced dividends as a result
of reduced profit due to the additional expenses associated with
the environmental work. The administrative group must explain
to the shareholders that pollution-control is necessary and
desirable from a social responsibility point of view. In addition.
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the shareholders should be convinced that the company can also
obtain some monetary benefits from this action.
In small companies, or in companies which operate in countries
where pollution affairs are still considered unimportant, the
workload connected with pollution affairs may not be very heavy.
Hence the work of both the technical and administrative groups
can be performed by a single person -- the general manager, or
sometimes the production manager, and assistants.
For large companies or companies which operate their own waste
treatment plants,the pollution-control workload is heavy and a
significant amount of human resources must be devoted to this work.
Sometimes, the establishment of an Environmental Affairs Department
will be an advantage. This department may be put under the
direction of the Production Department, but in my opinion this is
not a suitable arrangement. The extensive job coverage-of the
Department makes it desirable to place the Environmental Affairs
Department at the same level as other staff departments such as
the Personnel, Finance, or Public-relations Departments. This
department should be headed by a manager who must be fully
competent in pollution-control technology, in the company's
manufacturing technology, and in administrative ability. He should
direct the work of the technical and administrative teams according
to the overall company policy in environmental affairs. Figure 4-1





















Fig, 4--1 Organization Chart Showing the Position of the
Environmental Affairs Department
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5.0 THE ROLE OF THE GOVERNMENT AND THE PUBLIC
A business operation is not a closed system it is an open
system with continuous input and output from and to the surrounding
environment (9, chap.5). Its performance is critically influenced
by the parameters of the surrounding, such as the policy of the
government and the opinions.of the public. This chapter considers
what the Hong Kong Government and public should do to help local
business organizations achieve the objective of keeping the
environment clean, The Government's, actions.are,discussed in two
Darts: technical aspect and financial aspect.
5.1 The Government's Job in Providing Technical Services
and Carrying Out Research
As environmexital science is a relatively new subject introduced
only in the last two decades, there still lacks a systematic volume
of knowledge in this field. Techniques of pollution abatement
advance rapidly day by day and it is difficult for a single factory
to keep track of all such developments. It therefore remains for
the Government to advise the industrialists about modern technology,
so that each factory owner can choose the most suitable pollution-.
control installation or update his pollution abatement program with
recent information.
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In. order to reveal the present state of environmental
pollution and to test' the feasibility of pollution-control devices,
the Government must carry out surveys and researches, and discuss
the significance of such findings with the industrial sector.
Furthermore, since some pollution-control systems may be
difficult to install and operate, the Government must provide
engineering services to the factory staff so that these systems
can be utilized in the most efficient manner.
At present, the Hong Kong Government is not actively involved
in providing technical, services of pollution-control to the
industries, and there is much room for improvement.
Lectures and seminars should be organized regularly by the
Government, and each factory should be asked to send a representative
to participate in such functions. During the meeting, the
theoretical and scientific progresses of this subject in foreign
countries should be reported and an evaluation of the applicability
of these modern developments on the local scene should be made.
Sometimes pollution-control systems manufacturers can also be
invited to introduce their equipment at the meeting. This can be
followed by a discussion to review the utility of the equipment
for' the various industries and to examine their conformality. tov
Government standards.
Before any pollution-cantrol legislation is introduced, the
Government should discuss the rationale behind the legislation
with the industrialists in these meetings. The law should be
enacted only after mutual understanding has been attained.
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Besides absorbing the experience of foreign countries, the
Government should also be engaged in research activities so as
to find a solution for problems which are unique to local situations
At present, research work on pollution-control is carried out
separately by the various Government departments, for example,
the Public Works Department, the Urban Services Department, and
the Marine Department. There is no central authority to direct this
work. Further, the details of the research are seldom disclosed
to the public. Though the establishment of the Advisory Committee
on Environmental Pollution has improved the situation a bit, there
are still many weak points. Further improvements in the policy
governing such research and development work must be made if
fruitful results are to be obtained. The industrial sector should
be consulted before doing any research to make sure that the
research is geared to the needs of the industries.
There are two areas of research in the pollution field. The
first is concerned with discovering the effects of pollution. The
second is concerned with methods of controlling pollution.
To find out the effects of pollution, statistical data for
environmental parameters or pollutant concentrations throughout
the Colony have to be obtained. In addition, the effects ofthe
pollutants, say, a high BOD•concentration on the natural environ-
ment with particular reference to local conditions have to be made
clear. Research into such effects is needed to devise the
necessary remedial actions and to set the allowable.critical
limits for the concentration of various pollutants. These
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findings can also impress the industrial sector with the tragic
consequences of their pollution activities and motivate them to
take appropriate pollution-control measures. The Hong Kong
Government is doing little in this respect and there is ample
space for improvement.
The most efficient way of curbing pollution is to check it
at its source. Hence the essential task in pollution-control is
to locate the pollution source. Here, source location does not
simply' mean to find the factory from which the effluents are
discharged. We have also to analyze the manufacturing processes
of that factory to determine what pollutants are produced at each
step. This is not alwayW.an easy task, especially when the
chemical reactions involved in the manufacturing processes are very
complicated. The Government should assist the industries in this
source location research.
Many methods of control are available for water pollution, but
for financial or political reasons searching for alternative methods
becomes necessary. This problem is particularly important in Hong
Kong. For example, because of the acute land shortage, the building
of water-treatment plants occupying too large an area will not be
feasible. The Government must investigate what modifications are
necessary to suit local needs.
A further type of research which the Government should carry
out is to investigate economic ways of recovering useful substances
from the sewage. This may help the industrialists to derive some
direct monetary benefits from waste treatment operations. The
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recycling of water may also help to reduce water usage in times
of water shortage.
.The Government should understand that the value of these
surveys will be greatly reduced if the results are kept in the
confidential files of the Government. Rather, they should be
made known to the public so that each factory owner knows which
pollutant in his locality has reached the critical concentration
limit and takes appropriate actions to stop the situation from
worsening.
Besides carrying out seminars and researches, the Government
should set up a monitoring network throughout the Colony so that
the concentration of the pollutantstare under constant review.
In this way, we can anticipate pollution disasters earlier and
take appropriate actions to stop them before the situation becomes
acute.
There is one more area in which the Government can help the
industrial sector. In some instances, a factory may have installed
a pollution-control system but later find that it does not
function properly so that the effluents produced are always below
the purity standard required by the Government. There is no use
just to penalize such a factory continuously. The Government
should have an engineering service team to help the industries to
solve these problems. It may charge a small fee for this job.
Another function of the team will be to advise the factories of
the necessary modifications of their pollution-control systems to
suit the standards required by law which may be altered from time
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to time to cater to changing conditions.
In summary, the Government must provide the appropriate
technical assistance to industries in the form of engineering
services, researches and surveys if its environmental policies
are to be smoothly carried out. In addition, mutual understanding
and cooperation must be attained if optimal results are to be
achieved.
5.2 The Government 's Financial Policy
Regarding Pollution- control
The technical services that the Government should provide to
help industries control pollution have been discussed. Now the
question of how the Government should deal with financial matters
related to pollution-control is examined.
In 1970, the,United States Federal Government spent a total
of US$1,291 million for pollution-control and abatement out of
this, US$828.5 million was assigned to water pollution-control.
A break-down of the $1291 million according to its usage is as
follows (10. p.165):






Education, Administration Others 179.5
In Hong Kong it has been estimated that to satisfactorily
treat all the waste water produced both domestically and
industrially, the Government will have. to invest HK$200,000,000.
The annual operation cost will be HK$20,000,000 (1). These
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figures are calculated under the assumption that all treatment
operations are to be carried out by the Government alone and that
the industrial sector contributes nothing.
It is a natural understanding that the polluters are respons-
ible for eliminating pollution sources and cleaning up the polluted
environment. However, few businessmen really have the morality
of incorporating this philosophy into their business decision
process. Some sort of incentive or penalty systems must be set
by the Government to induce the industrialists to take appropriate
measures for ensuring the cleanliness of the environment.
Monetary compensation by the
polluters
The penalties may take the form of a fine imposed on people
creating pollution and a charge for all the costs involved in
clearing up the pollutants. These penalties may make the indus-
trialists treat their effluents before disposal.
The fine should not be too heavy for the first offense and
the industrialists should be given time to install water treatment
equipment. The punishment can then be increased stepwise until it
is desirable to use heavy fines to force the stubborn narrow-minded
minority to care for environmental affairs.
Another measure to make the polluters pay for their act is
the service-charge method. The Government may build some sewage
treatment works to collectively treat the effluents for industries.
Industries must either employ this facility or treat the water
+hemselves.before disposal to the open environment. A charge
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will be made for the use of this treatment raciir y accoraing To
the quantity and quality of pollutants to be processed. Treatment
service-charge methods are attractive because of their revenue
yielding feature, ease of administration and flexibility in
adjusting to changing needs.
Monetary penalty alone is not an effective method to stop
environmental pollution. The Government must take some positive
actions to help those industries that are genuinely incapable
of conforming to the law. Otherwise these industries will simply
be forced out of business if they are kept on being fined
continuously by the Government.
Manipulation of the tax system
The Government's manipulation of the tax system can be used
both as a regulatory and an incentive measure to make the
industrialists pay more attention to the environment.
As a regulatory apparatus, taxation is more acceptable to
the industrial sector than penalty fines. Taxes are usually
levied on the profit already realized by the business and hence
it will not exert unnecessary strain on the economy of the
business. Comparing the service-charge method with the taxation
method, it is noted that the latter ignores the different degrees
of pollution resulting from the operations of various industries.
It only focuses on the profit margin of the business. The
philosophy underlying the taxation method is essentially pay to
the community the compensation according to the benefits you
derive from activities which pollute the environment while
101
that for the service-charge method is "pay to the community according
to the damages. you may do to the environment." Which method to adopt
in a particular society depends on the political philosophy of the
policy formulators. In any case, themoney obtained from these
sources must be ploughed back into pollution-control operations if
the public is to benefit.
Tax manipulation may also encourage industrialists to give
more monetary support to pollution abatement programs. Many
countries have adopted a special depreciation schedule for




Equipment purchased after 1970 forU.S.A. 100% in 5 years
plants built before 1969. Five-year
period must be amortised on straight-
is permitted.
Equipment purchased in 19651973.Canada 100% in 2 years
Facilities built 1968-1974 in additionFrance 50% in 1 year
to normal accelerated depreciation.
In addition to straight-line5O% in 5 yearsGermany
depreciation.
In addition to acceleratedJapan 50% in 1 year
depreciation.
Table 5-1 Depreciation Schedule for Pollution-control Equipment
in Various Countries (2).
line basis. No investment tax credit
102
In Hong Kong no special depreciation allowance has been
granted to pollution-control equipment. The depreciation schedule
that is enforced at present is as follow (3) (7):
Capital expenditure for the construction of a building or
structure which is occupied for the purpose of a trade:
Initial allowance-- 1/5 of the value;
Annual allowance--- 1/25 of the value per year.
Capital expenditure for the provision of an item of machinery
or plants for producing profits chargeable to tax (except
expenditure for scientific research) for the bleaching and
finishing industries:
Initial allowance--- 1/4 of the value
Annual allowance 15% on the reducing value of the
asset.
Accelerated depreciation allowance enables companies to
replenish the capital outlay in a shorter period and reduces the
tax payable in the earlier period after the investment is made.
Oxily short-term borrowing which carries a lover interest rate is
required to finance the investment. Furthermore, the deferral of
a greater proportion of the tax payment to a later period means thai
the company has more cash at its disposal in the earlier stage and
can earn some interest on that. Hence the accelerated depreciation
method can stimulate companies to invest more in pollution-control
installationst especially in countries with heavy profit tax. In
Hong Kong, because of the low corporate profit tax rate (16.5% as
compared with about 50% in the United States) (6), the stimulating
1It is not clear whether pollution-control equipment fit into
this category or not.
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effect may not be so signiricant. Nevevertheless, tine mathod is
worthy of a trial.
Grants and loans
The questionnaire and interview survey showed that all the
industrialists contacted unanimously asked for financial assistance
from the Government. The assistance requested ranges from grants
and loans to land concession.
Personally, I do not think that money should be granted
without obligation to the industrial sector for pollution-control
purposes. This will simply erode the social responsibility of the
businessmen. Furthermore, it will be difficult to set a criterion
for allocating the grants among the factories. Those companies that
have not received their share of grants can excuse themselves for
not taking pollution-control actions.
However, there should be one exception to this no-grant policy.
If a factory is doing research work on pollution abatement which
is beneficial to the whole community, the Government should grant
money to support such research activities.
A more realistic method is for the Government to help needy
businesses to obtain pollution-control funds at a reasonably low
interest rate. There are two lines of actions that the Government
can follow. The first is the setting up of a Government loan fund
so that the Government acts as the direct creditor. The second is
that the Government acts as a mediator between the banks and the
needy businesses.
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If the Government is to solely take part in the lending scheme,
it will have to put aside a tremendous sum of money as the loan
fund. This will deplete the funds available for other community
projects. For this reason, direct Government involvement is not
an advisable course of action unless the Government can obtain an
extra amount of money particularly for this usage from some external
sources such as the World Bank.
The Government can also choose to act as a mediator, in which
case a scheme similar to the" Loans for small Industry Scheme" will
be worthy of consideration. In the" Loans for Small Industry
Scheme," the loans are to be given by the local banks that cooperate
in the Scheme and the Government is to underwrite the Scheme with
HK$30 million. If the borrowers default, the Government will pay
back to the lending bank half of the loss, excluding loss of interest
on the loan. The amount of loan available to each small-scale
factory ranges from HK$50,000 to HK$250,000 (11).
If this framework is used in the establishment of a pollution-
control loan scheme, the maximum limit of loans should be greatly
extended because the construction of a waste water treatment work
will involve a very substantial investment. A ceiling figure of
HK$5 million will be a more reasonable limit. However, this
requires the guaranty of the Government to be proportionately
increased and may result in binding up Government funds which may
be needed for other purposes. A solution to the problem is to
eliminate this guaranty altogether and instead enact a law stating
that debts borrowed under this scheme will have a higher priority
105
to be repaid than some other debts in case or Ine insolvency of
the company. Because of this low risk nature of the loan, the
interest rate can be fixed at a low level to attract more factories
to make use of the funds.
The borrowing factories may suffer some inconveniences in
their future borrowing position if they borrow under this scheme
because of the seniority nature of such debts. It is the Govern-
ment's job to explain the situation to the financial sector and
request that factories that borrow-under this scheme should not
be prejudiced against subsequent borrowings for other purposes.
The Government should also encourage banks to consider the sense
of social responsibility of companies when banks are evaluating
the credit standing of companies. Companies that borrow from
these funds for pollution-control purposes show by their sheer
act of adopting pollution-control measures that they do have
some sort of social consciousness, and this factor should be
considered as an intangible asset of the company in credit
evaluation.
In the Loans for Small Industry Scheme, the borrower must
be in the category defined as small-scale industries. In the
proposed pollution-control loan funds, no such restrictions should
be imposed because-large as well as small industries will require
such loans. However, preference should be given to small factories
because they are the companies that require the most help.
Provisions should also be-made such that several small factories
can collectively borrow money from these funds to build a treatment
plant for their common use.
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Land concession
Any waste water treatment plant will require a consid.eraa.ie
area of land for its construction. Table 5-2 shows the estimated
area required for the proposed construction of several municipal
waste treatment plants by the Government. Though these plants
are constructed to treat both domestic and industrial wastes, and
their designs will be slightly different from those solely used
for treating textile effluents, a review of the area they occupy
will give us an idea of how large a piece of land will be necessary













2,141,700Activated $105Shat in 590,000
s 1udze
Table 5..2 Capital Cost and Size of Several Government Sewage
Treatment Plants (8)
Because of the small area of Hong Kong,'land is the most
precious propertyq especially in the urban area or in the industrial
towns. It is almost impossible to ask a factory to'buy a piece of
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land to build a treatment plant itself. First, there will be
little land available in the vicinity of the factory second, the
price of the land will be too high.
When the Government is doing future town-planning, it should
reserve some land for the special purpose of building treatment
plants.
For factories that are situated in the New Territories where
there is plenty of undeveloped land, the Government should grant
a piece of land to the factory so that it can build its own
treatment works.
Factories that are situated in crowded areas should not be
allowed to build their own treatment plant. They should be
encouraged to use public sewage treatment facilities which may
require a service-charge as described previously.
5.3 Long-range Planning
It has been mentioned in Chapter 1 that the environmental
policies of the Government are piecemeal at present. They are
designed to provide a temporary superficial solution to urgent
problems without incorporating the insight needed for long-range
planning. As the environment is an integrated entity, an event
which alters any part of it at any time will have a deleterious
effect transmitted to other parts and shown out at some later time.
Hence in the formulation of environmental policy, we must have in
mind an overall picture of how the environment will. be affected at
present and in future.
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As the ultimate aim in conserving the environment is to raise,
or at least to maintain, the living standard of the present and
future generations? we should carefully adjust the delicate balance
between economic development and environmental conservation. We
cannot afford to sacrifice one for the other.
Particularly in Hong Kong where industrial development is such
a vital source of income, the wider the industrial base, the
potential for a prosperous economy will be greater. Hence, in
formulating any long-range policy, the Government should not
prohibit the performance of any economic activity solely for
environmental reasons unless that activity will inevitably lead
to an uncontrollable, irreversible degradation of the environment.
However, pollution-producing industries should be required to
adopt the necessary control mechanisms so as-to ensure the cleanli-
ness of the environment. Government assistance should be provided
under appropriate conditions to prevent smothering the growth of
these industries. In this connection, the Government should work
out a comprehensive scheme comprising the following considerations:
1. What types of industries should be regulated?
2. What regulations and control mechanisms should be imposed on
each type of the above industries?
3. What type and extent of Government assistance should be
granted?
4. What degree of flexibility should be incorporated in this
scheme to take care of situations such as the establishment
of new industries, the advancement of technological knowledge,
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and the changes in economic conditions?
In devising the scheme, the following points should be given
due consideration:
1. The opinions of the industrial sector,
2. The details of the manufacturing process and how it affects
the environment,
3. The contribution of the affected industries to the prosperity
of Hong Kong,
4. The financial strength of the affected industries,
5. The market situation for the affected industries both
locally and abroad, and
6. The recent development of these affairs in foreign countries.
In the above discussion, attention has been focussed on
industrial pollution. of course, ecological. affairs are not just
connected with industrial activities. Many other factors, such as
population growth, transportation systems, resource development and
agricultural activities are also important determinants. An
overall environmental policy should be drafted only after the
integrated effects of all these factors and their interrelationship
have been carefully studied. The policy-,makers must make sure that
the effort they spend on the solving of one problem will not be
counteracted by the ill-effects caused by their negligiance of
other problems.
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5.4 The Role of the Public
Since the environment belongs to the whole mankind and its
conditions are affected by the actions of every individual,
everyone should have the right and the duty to voice his opinions
about its management.
At present, public awareness of environmental matters in
Hong Kong is low. This may be due to the fact that most citizens
are so busy earning a living that they have no time to think
about matters which do not seem to affect their day to day existence.
Ironically, it has been pointed out that the people who are most
concerned about the environment are those who are living comfortably
and can afford the leisure of thinking about pollution (5).
The indifferent attitude adopted by most people must be
rectified. The present and future existence of every human being
is influenced by a change of environmental conditions for example,
the marine mercury pollution in Japan took away many lives.
Environmental policy may also indirectly affect economic development
and hence the livelihood of many people is at stake. Everyone must
have a basic understanding of ecological events so that one can
justify one's position in this critical issue. The job of arousing
public interest rests with the Government and voluntary institutions.
The most active voluntary environmental organisation in Hong
Kong is the Conservancy Association. It often organizes field-
trips and seminars for its members. A newspaper is also published
quarterly to inform members, of the newest development in environ-
mental matters locally and abroad.
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However, the Conservancy Association can only serve as an
initiator in the environmental movement. The public must also
show its support. The public should make known to the Government
and the industrial sector of its desire to have a clean environment.
It should also encourage companies that have installed pollution-
control systems and condemn companies that are polluting the
environment. More discussions on this topic should be encouraged
in the newspapers and other communication media. The ultimate
aim is to create an atmosphere in which everyone can develop a
sense of environmental conservation consciousness. However, one
point to remember is that the public must be rational in the
environmental conservation movement so that a realistic solution
can be reached for any problem concerning this subject.
The education system of our community must also be geared to
this environmental consciousness. Secondary students should be
introduced some basic concepts of ecology. A technical course
for pollution-control should be conducted by the universities or
the Hong Kong Polytechnic. Business students should also be exposed
to environmental sciences. An interdisciplinary approach to the
subject should be encouraged (4). Environmental science students
should be taught some basic theories of public administration,
business management, economics, natural sciences and engineering.
Conversely, students of other disciplines should have some
knowledge about environmental conservation. In this way, almost
everyone can contribute an effort towards environmental management,
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and the environmental movement will be strengthened by the concerted
effort of the whole community. The betterment of our lives
resulting from a cleaner environment will surely be attained.
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THE LIITGI'AI IITSTITUT.:1 0: DTJS INESS ADIIII:TI3TR :TION
TOPE CHIN:, aE] UTiTITT. 2? t SITY O:1 HONGKOG
Shat in, New Territories
Tel. 12-612211 xt. 400
Q?T:.: STIOITJ .I IRD,
Clues tionnairo Setter: David IOIi I'.wuun Cheung Date: November, 1974
Please answer either the ,]nElish or the Chinese version of the questionnaire
The answers to most of the c.1uestions are given in multiple-choice form.
Please place a circle around the appropriate answer. You may circle more
than one answer unless otherwise states'. Please feel free to leave blank
any questions which you do not wish to answer and to give additional comments
s n any questions which are of special interest to you.
Part I. General Information about the ctoryand Its Surroundings
1) In which district is your factory located!
2) In your factory an isolated block or is it a flat situated inside ar,
industrial building?
a) Isolated block
b A flat situated inside an industrial building
c Other (specify)
3) Are any of the following present in areas near your factory (within a
1000 feet radius)?
a) Stream b) Pond
c Sea d) Other water mass (specify)
e No water mas,
4) Has the water in areas near your factory been analyzed by you or other
parties?
a) Yes' (specify who) b) No
(* Please send me a rep-r--t- of such analysis if one is available),
5) When wasour fact crv built?
a Within 5 years b) 5-- 20 years
0 Over 20 years d) Date unknown
6) Has the waste water disposal system of your factory been modified since
the plant was built?
a) I To b) Yes (specify modification)
7) Is your factory situated in a smoke-control area?
a) Yea hlr c) T1ot sure
d) I have no idea of what a smoke-control area is.
In which aspects of the textile industry.are you enaged?
a) Sizing b) Kiering o) Desizing
d) Scouring e) leaching f) ilercerizing
g) Deing h) Printing
i) Other (specify)
Part II . The Waste Disposal System and its Effect on the Environment
A ) The TechnicalAspect
1 ) Into where is the waste water initially discharged?
c ) Ponda ) Stream b ) Sea
d ) waste water pipe installed by the Public Works Department
e ) Other( specify)
2 ) Do you know into where the waste water finally goes ?
b ) A pond or streama ) The sea
d ) No ideac ) Other( specify)
3 ) 1 . 4 hat is the approximatevolume of waste water that your factory disposes
of each day ?
al 1 onea ) Approximately
b ) No record
4 } In your opinion , which componenti the waste water is the most harmful
pollutant? ( please choose one answer only )
b ) The soapy naturea ) The colour
d ) The inorganicchemicalsc ) The organic chemicals
e ) The insoluble suspensions f ) Other component( specify)
h ) No ideag ) None
5 ) Have you heard of any methodth : : t can reduce the concentrationof the most
harmful pollutantmentionedin Q . 4 above ?
a ) No , I have not heardof any
b ) Yes ( please describethe method)
G ) Is the waste water qualitativelyanalyzed before disposal ?
a ) No
b ) Yes , physicalanalysisonly ( that is , measurementsof its colour
intensity, turbidity, etc . )
c ) Yes , chemicalanalysisonly
d ) Yes . both physicaland chemicalanalysis
7 ) Is the waste water specially treated to remove harmful substancesprior
to disposal?
a ) No
b ) Yes , simple filtering
c ) Yes , chemicaltreatment
d ) Yes , a recyclingsystem into which waste water is treated and is reused
in the manufacturingprocess after treatment
e ) Other means( specify)
8 ) To what extent do you think plant and animal life will be affectedby the
dumping of the waste water dischargedfrom your plant into streams , ponds ,
or the sea ?
a They will not be affected( give reason )
b They will be killed by the chemicalsubstancesin the water .
c They will suffer from the lack of oxygen .
d ) They will suffer from the lack of sunlight.
e ) They will not be seriouslyaffected as the waste water will be quickly
diluted when it enters the larger water masso
f ) I am not sure of the effect.
9 ) In your opinion , what is the most importantfactor to considerin the
wastewater disposal of the textile industry so that environmental
pollution will be minimized?
13) The Administrative Aspect
1) Who designed the waste water disposal system for you?
a) The Public I.-Jorks Department of the Government
b) The architect of the plant
c) A chemical engineer
d) Other (specify)
e) I cannot remember
2) Do you think that the waste water needs to be tre•i.ted before it is discharged
into a waste water pipe, a stream or the sea?
a) No (.please give reasons in the spaces below)
b) Yes (briefly describe your proposed treatment method below)
c) Our factory currently operates a treatment system* (briefly describe
the treatment method. below)
d) to opinion
(* Here, a waste w.:.ter tro tment system means any method that may reduce
the level of pollutants in the waste water, such as filtering, the
addition of chemicals, etc.
3) If your factory does not currently operate a waste water treatment system,
under what circumstances would you be willing to employ such a system?-
a) When there is a stricter law regulating pollutiion.
b) When I realize the benefits that the community will obtain from such
a system.
c) When I realize the benefits, such as higher prestige or better public
image, that my business will obtain from such a system.
d) When the public grumbles about the pollution effect of the waste water.
e) under other situations (specify)
f) under no circumstances.
4) Have you estimated the cost of treating the waste water before disposal?
a) No
b) Yes. the avnroximate cost being:
Cai,ital outlay HK$
*per month/perallonOperational expenses HK$
Chemical usage HK$ *per month/per allon
per monin/per gai ionOther costs HK
(* Delete the inappropriate
Please show how the cost is estimated
5) has anyone, employed by your factory or otherwise, ever expressed concern
about the waste water that the factory may be discharging?
a No
b) Yes (please give his/hher identity, eg. a Public Works Department official,
a citizen, an employee of my factory, etc)
Part III. Other Information
1) Has your company assigned any funds for pollution control?
b) Yes (specify amount)a) No
2 Have you ever hoard of the Advisory Committee on Environmental Pollution?
b) Yes (specify source of infortaation)NO
3) If your factory is located in a smoke-control area, do you have any
difficulty in complying with the smoke-control regulations?
a) No b) Yes
4) If your answer to Q.3 is "Yes", how do you ovorcoine the difficulty?
5) In your opinion, what should the Government do to help the textile-finishing
and dyeing factories to minimize the problems in environmental affairs
that these factories ma be fcing?
a) Give technical advice (please elaborate)
b) Give financial assistance (please elaborate)
c) Set up stricter relations
d) Other actions (specify below)
e) It can do nothing to help us
(please write your opinion here)
6) Do you plan to send your staff abroad to study the pollution control
techniques adopted by the factories there?
a) No
b) We have already done so
c) we are planning to do so
d) Other situation (specify)
7) Do you have a person in your company who is responsible for matters
associated with the environment
a) No b) Yes (specify his/her post)
8) If you have been/will be taking actions to safeguard the cleanliness
of the environment, what is/will be the rationale behind such actions?
a) To conform to the law
b) To establish a good public image
c) To fulfill the company's social responsibility
d) Other (snecizv)
9) Please give your comments on the Environmental Issue
END
THANK YOU
香 　 港 　 中 　 文 　 大 　 學
嶺 　 南 　 工 　 商 　 管 　 理 　 研 　 究 　 所
地 址 ： 新 界 沙 田
電 話 ： 12-612211 內 線 400
問 卷
問 卷 撰 作 者 ： 莫 均 祥 日 期 ： 一 九 七 四 年 十 一 月
請 選 答 中 文 或 英 文 問 卷
本 問 卷 之 問 題 答 案 大 部 份 以 多 種 選 擇 形 色 列 出 。 答 題 時 ， 圈 出 一 個 或
多 個 適 當 答 案 ( 特 別 指 明 祇 選 一 個 答 案 者 除 外 ) 。 凡 遇 有 不 便 回 答 之 問
題 ， 請 予 以 留 空 。 本 人 並 歡 迎 閣 下 對 本 卷 各 問 題 提 出 批 評 及 討 論 。
第 一 部 ： 工 廠 之 普 遍 情 況 及 週 圍 環 境
1) 貴 工 廠 設 在 何 區 ？
2) 貴 廠 是 否 設 在 一 座 獨 立 廠 房 內 ？
一 、 是
二 、 不 是 ， 本 廠 設 在 工 業 大 廈 之 一 單 位 內 。
三 、 其 他 情 形 ( 請 說 明 )
3) 在 貴 廠 週 圍 一 千 呎 半 徑 範 圍 內 有 沒 有 下 列 各 類 水 源 ？
一 、 溪 澗 二 、 池 塘
三 、 大 海 四 、 其 他 水 源 ( 請 說 明 )
五 、 並 無 任 何 水 源
4) 貴 廠 或 其 他 機 構 有 沒 有 分 析 過 附 近 水 源 之 水 質 成 份 ？
一 、 有 * ( 請 說 明 該 機 構 名 稱 )
二 ， 沒 有
( 如 　 台 端 備 有 該 分 析 之 報 告 ， 請 惠 寄 一 份 予 本 人 )
5) 貴 廠 何 時 建 成 ？
一 、 在 過 去 五 年 內 二 、 在 過 去 之 五 至 二 十 年 內
三 、 超 過 二 十 年 四 、 不 清 楚
6) 貴 廠 建 成 後 ， 其 污 水 排 洩 系 統 有 修 改 過 否 ？
一 、 沒 有
二 、 有 ( 請 說 明 如 何 修 改 )
7) 貴 廠 是 否 設 在 烟 霧 管 制 區 內 ？
一 、 是 二 、 否 三 、 不 清 楚
四 、 不 知 道 烟 霧 管 制 區 是 甚 麼
8) 請 詳 列 貴 廠 經 營 之 業 務 範 圍 ( 例 如 漿 紗 ， 漂 白 ， 染 色 ， 印 花 等 ) 。
如 有 可 能 ， 請 並 列 英 文 名 稱 。
第 二 部 ： 污 水 排 洩 系 統 及 其 對 週 圍 環 境 之 影 響
甲 、 排 污 技 術 方 面
1)
貴 廠 通 常 將 污 水 傾 倒 在 何 處 ？
一 、 溪 澗 二 、 大 海 三 、 池 塘
四 、 專 用 作 排 洩 污 水 之 備 渠
五 、 其 他 ( 請 說 明 )
2) 你 是 否 知 道 此 等 污 水 最 後 會 流 到 何 處 ？
一 、 大 海 二 、 池 塘
三 、 其 他 ( 請 說 明 ) 四 、 不 知 道
3) 貴 廠 之 污 水 排 出 量 每 日 大 概 是 多 少 ？
一 、 大 概 加 侖
二 、 無 紀 錄
4) 你 認 為 污 水 之 中 那 一 種 成 份 是 最 嚴 重 之 污 染 物 質 ？
( 請 祇 選 一 答 案 )
一 、 顏 色 二 、 齡 性
三 、 有 機 化 合 物 四 、 無 機 化 合 物
五 、 不 溶 化 之 浮 游 物 六 、 其 他 成 份 ( 請 說 明 )
七 、 無 任 何 污 染 成 份 八 、 無 意 見
5) 你 是 否 知 道 有 任 何 方 法 足 以 減 少 污 水 中 最 嚴 重 之 污 染 物 質 濃 度 ？
一 、 不 知 道
二 、 知 道 ( 請 說 明 其 方 法 )
6) 在 排 出 污 水 之 前 ， 你 有 沒 有 分 析 過 其 成 份 ？
一 、 沒 有
二 、 祇 作 物 理 分 析 ( 例 如 量 度 其 顏 色 之 深 淺 ， 其 混 濁 之 程 度 等 等 )
三 、 祇 作 化 學 分 析
四 兼 作 化 學 及 物 理 分 析
7) 在 排 出 污 水 之 前 ， 你 沒 有 將 其 作 適 當 處 理 以 清 除 污 染 物 質 ？
一 、 沒 有 二 、 祇 作 簡 單 之 過 處
三 、 經 過 化 學 上 之 處 理 四 、 本 廠 已 裝 置 一 套 污 水 循 環 系 統
五 ． 其 他 處 理 程 序 ( 請 說 明 )
8) 你 認 為 排 出 之 污 水 對 溪 澗 。 池 塘 或 海 洋 生 物 有 何 影 響 ？
一 、 無 影 嚮 ( 請 說 明 其 理 由 )
二 、 水 中 生 物 可 能 會 被 化 學 物 質 殺 死 。
三 、 水 中 生 物 可 能 會 因 缺 乏 氧 氣 而 死 。
四 、 水 中 生 物 可 能 會 因 缺 乏 陽 光 而 死 。
五 、 水 中 生 物 不 會 受 重 大 影 嚮 ， 因 為 污 水 排 出 溪 澗 或 大 海 後 會 被 冲 淡 。
六 、 我 不 清 楚 其 影 嚮 程 度 。
9)
你 認 為 如 果 要 減 少 環 境 污 染 ， 在 設 計 紡 織 業 污 水 排 洩 系 統 時 ， 最
重 要 考 慮 之 因 素 為 何 ？
乙 、 行 政 方 面
1) 貴 廠 之 污 水 排 洩 系 統 由 誰 人 設 計 ？
一 、 政 府 工 務 局 二 、 本 廠 之 建 筑 師
三 、 一 位 化 學 工 程 設 計 師 四 、 其 他 人 等 ( 請 說 明 )
五 、 不 清 楚
2) 你 認 為 在 把 污 水 傾 倒 於 溝 渠 ， 溪 澗 或 大 海 之 前 ， 是 否 有 須 要 將 其
作 適 當 之 處 理 ？
一 、 無 須 要 ( 請 於 下 面 空 位 上 說 明 理 由 ) 。
二 、 有 須 要 ( 請 說 明 你 所 提 議 之 處 理 方 法 ) 。
三 、 本 廠 現 已 裝 置 有 一 套 污 水 處 理 系 統 * ( 請 在 下 面 說 明 該 系 統 之 操
作 過 程
四 、 無 意 見 )
( * 註 ： 污 水 處 理 系 統 即 減 少 污 水 中 污 染 物 質 之 任 何 程 序 ， 譬 如 過
濾 ， 加 入 化 學 物 品 等 )
3) 如 貴 廠 現 時 未 有 設 置 污 水 處 理 系 統 ， 在 何 種 情 形 下 貴
廠 始 會 考 慮
設 置 此 種 系 統 ？
一 、 當 有 更 嚴 厲 的 環 境 污 染 管 制 法 例 時 。
二 、 當 我 認 為 設 置 此 系 統 會 有 利 於 大 眾 時 。
三、當我認為設置此系統會有利於本廠時(譬如可為本廠帶來一個更
美 好 的 聲 譽 ) 。
四、當公眾對於污水之污染影嚮有所不滿時。





操 作 費 用 ， 每 月 / 每 加 侖 * 元
化 學 品 費 用 ， 每 月 / 每 加 侖 * 元
其 他 費 用 ， 每 月 / 每 加 侖 * 元
( * 請 刪 掉 不 適 當 者 )
請 說 明 此 等 費 用 如 何 估 計
5) 有 沒 有 任 何 人 仕 ( 包 括 貴 廠 的 僱 員 或 其 他 人 ) 詢 問 過 有 關 貴 廠 之
污 水 處 理 問 題 ？
一 、 沒 有
二 、 有 ( 請 說 明 其 身 份 ， 例 如 工 務 局 官 員 ， 市 民 ， 本 廠 僱 員 等 )
第 三 部 ： 其 他 資 料
1) 貴 廠 有 沒 有 把 處 理 環 境 污 染 之 費 用 列 入 支 出 預 算 中 ？
一 、 沒 有 二 、 有 ( 請 說 明 數 目 )
元
2) 你 有 沒 有 聽 過 環 境 污 染 顧 問 委 員 會 這 個 機 構 ？
一 、 沒 有 二 、 有 ( 請 說 明 消 息 來 源 )
3) 如 果 貴 廠 是 設 於 煙 霧 管 制 區 內 的 話 ， 你 感 覺 有 沒 有 困 難 去 遵
守 煙 霧 管 制 條 例 ？
一 、 沒 有 二 、 有
4) 3
等 困 難 ？
5) 你 認 為 政 府 該 怎 樣 幫 助 紡 織 印 染 工 業 以 減 少 此 等 工 廠 可 能 面 對 之
各 項 環 境 污 染 問 題 ？
一 、 給 予 技 術 上 之 指 導 ( 請 說 明 )
二 、 給 予 財 政 上 之 支 持 ( 請 說 明 )
三 、 制 定 更 嚴 格 之 規 則
四 其 他 行 動 ( 請 說 明 )
五 、 政 府 不 能 有 所 作 為
( 請 將 說 明 寫 在 這 裏 )
6) 貴 廠 有 沒 有 打 算 派 員 赴 海 外 以 考 察 當 地 工 廠 在 防 止 環 境 污 染 上 之
工 作 ？
一 、 沒 有
二 、 我 們 已 經 這 樣 做
三 、 我 們 正 考 慮 這 樣 做
四 、 其 他 情 形 ( 請 說 明 )
7) 貴 廠 是 否 有 任 何 職 員 負 責 環 境 事 務 ？
一 、 沒 有 二 、 有 ( 請 說 明 其 職 位 )
8) 如 果 你 已 經 或 準 備 對 防 止 環 境 污 染 方 面 做 點 工 作 的 話 ， 你 的 動 機
是 甚 麼 呢 ？
一 、 遵 照 法 律 規 定
二 、 在 公 眾 中 覺 立 一 良 好 印 象
三 、 盡 了 公 司 對 社 會 的 一 部 分 責 任
四 、 其 他 ( 請 說 明 )
9) 請 就 環 境 問 題 發 表 你 的 意 見 。
多 謝 合 作
VISITATION SHEET
To: Nr. David K. C. HOK(LIBA, The Chinese University of Hong Kong)
Regarding your request to visit our factory,
1)I invite you to come on**
Day Month Year Time (am/pm)
2)I invite you to telephone and make an appointment **
3)I am sorry that we are unable to arrange an appointment **
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1論 文 摘 要 莫 均 祥
保 護 自 然 環 境 運 動 限 制 下
紡 織 漂 染 工 業 之 管 理 問 題
現 代 的 工 商 業 經 營 ， 備 受 各 種 限 制 之 約 束 。 諸 如 政 府
規 例 ， 公 眾 與 論 ， 工 商 業 界 本 身 之 社 會 責 任 感 等 。 最 近 ，
由 於 全 世 界 泛 起 一 股 保 護 環 境 之 熱 潮 ， 工 商 業 經 營 更 要 受
互 保 護 環 境 運 動 之 限 制 。
工 業 操 作 與 環 境 污 染 關 系 最 為 密 切 ， 其 排 出 之 污 水 及
2廢 氣 皆 為 自 然 界 之 破 壞 者 ， 工 業 管 理 人 員 遲 早 必 須 正 視 此
一 問 題 。
雖 然 有 效 地 防 止 環 境 污 染 為 工 業 界 當 務 之 急 ， 惟 在 進
行 此 項 行 動 時 ， 工 業 界 亦 須 顧 及 其 本 身 之 收 支 平 衡 ， 以 免
因 為 防 止 污 染 支 出 之 增 加 而 影 響 其 業 務 之 經 濟 基 礎 。
本 論 文 之 主 旨 ， 在 於 就 保 護 自 然 環 境 運 動 對 本 港 紡 織
加 工 漂 染 工 業 之 影 響 ， 及 該 工 業 應 採 取 之 步 驟 ， 作 一 詳 盡
之 分 析 。
由 於 紡 織 工 業 對 自 然 界 之 危 害 ， 主 要 在 其 排 出 之 污 水
所 產 生 的 不 良 後 果 ， 故 本 文 亦 集 中 於 討 論 河 流 及 海 水 之 污
3染 。
水 之 污 染 可 分 為 三 大 類 ： ㈠ 化 學 污 染 — — 當 化 學 物 品
被 拋 棄 於 河 流 或 海 洋 時 ， 可 使 水 的 酸 醶 度 發 生 變 化 ； 水 中
的 化 學 品 濃 度 驟 增 ， 更 能 殺 死 水 中 之 生 物 。 ㈡ 物 理 污 染 —
— 製 造 過 程 中 所 產 生 的 高 溫 廢 水 若 傾 入 河 流 中 ， 河 流 裏 的
生 物 可 能 被 此 高 溫 所 傷 害 ； 如 廢 水 中 的 含 的 浮 游 微 粒 體 太
多 時 ， 亦 能 將 太 陽 光 遮 蔽 而 使 水 中 生 物 不 能 生 存 。 ㈢ 有 機
體 污 染 — — 水 中 之 有 機 化 合 物 會 被 微 生 物 所 分 解 ， 此 化 學
作 用 需 要 消 耗 大 量 氧 氣 ， 如 果 水 中 之 有 機 化 合 物 太 多 ， 則
水 中 之 氧 氣 含 量 將 被 過 度 消 耗 而 使 水 中 生 物 缺 氧 而 死 。 因
4此 含 有 過 量 有 機 物 之 廢 水 ， 將 會 引 起 嚴 重 之 污 染 危 機 。 水
中 所 含 有 機 物 的 份 量 ， 可 以 用 生 物 氧 氣 需 求 量 — 簡 稱 生 氧
量 — 作 為 量 度 之 單 位 。
現 時 本 港 附 近 海 域 之 污 染 狀 況 ， 僅 屬 輕 微 ， 其 原 因 在
於 有 強 烈 之 水 流 把 污 染 物 從 近 岸 地 方 沖 出 大 海 之 中 。 惟 溪
澗 之 污 染 程 度 則 頗 為 厲 害 ， 污 染 來 源 主 要 為 農 業 廢 料 ， 工
業 污 染 僅 屬 其 次 。
香 港 政 府 已 開 始 注 視 環 境 污 染 問 題 。 在 輔 政 司 署 內 設
有 環 境 司 一 職 ， 專 責 處 理 其 事 ， 並 在 一 九 七 四 年 初 設 立 一
環 境 污 染 諮 詢 委 員 會 加 以 統 籌 。
5由 於 保 護 環 境 之 職 權 ， 分 別 掌 握 於 數 個 政 府 機 構 之 手
， 故 目 前 政 府 的 環 境 政 策 ， 實 屬 片 面 而 不 健 全 。 惟 政 府 現
已 聘 請 顧 問 公 司 ， 檢 討 整 個 保 護 環 境 政 策 及 制 定 一 全 面 性
之 法 律 ， 以 有 效 控 制 本 港 環 境 污 染 。
本 港 的 紡 織 工 業 為 重 要 經 濟 支 柱 之 一 ， 其 所 僱 用 之 工
人 達 十 萬 之 眾 ， 而 其 出 口 值 亦 佔 本 港 總 出 口 值 百 份 之 十 以
上 ； 另 一 更 為 重 要 之 工 業 — — 製 衣 業 — — 亦 依 賴 紡 織 業 供
應 部 份 原 料 ， 由 此 可 見 紡 織 業 對 本 港 經 濟 之 重 要 性 。 紡 織
品 加 工 及 漂 染 操 作 為 整 個 紡 織 業 不 可 或 缺 乏 部 份 ， 如 該 工
業 之 發 展 受 到 阻 礙 ， 將 會 嚴 重 影 響 本 港 之 經 濟 發 展 。 但 紡
6織 加 工 漂 染 業 亦 為 本 港 耗 水 量 最 多 之 工 業 ， 其 污 水 所 產 生
的 污 染 程 度 ， 為 工 業 污 染 中 之 最 嚴 重 者 。 故 本 文 特 以 紡 織
加 工 漂 染 業 作 為 研 究 之 對 象 。
本 文 作 者 曾 經 從 事 一 項 調 查 ， 藉 以 了 解 現 時 本 港 紡 織
加 工 漂 染 業 在 環 境 污 染 運 動 中 所 處 之 地 位 。 調 查 方 式 分 為
問 卷 、 訪 問 、 觀 察 及 刊 物 閱 覽 。
在 寄 往 紡 織 漂 染 工 廠 之 七 十 份 問 卷 中 ， 僅 有 十 一 份 填
妥 寄 回 。 作 者 另 訪 問 兩 間 工 廠 之 有 關 主 管 ， 訪 晤 香 港 中 華
廠 商 會 、 香 港 工 業 總 會 、 香 港 總 商 會 及 香 港 生 產 力 中 心 有
關 人 仕 討 論 有 關 問 題 ， 訪 晤 香 港 政 府 工 務 司 署 渠 務 部 總 工
7程 師 及 香 港 工 業 學 院 紡 織 系 高 級 講 師 ， 並 曾 新 往 二 十 家 工
廠 附 近 觀 察 其 操 作 對 環 境 之 實 際 影 響 。 綜 合 所 得 ， 大 部 份
工 廠 東 主 對 環 境 問 題 皆 抱 茍 且 敷 衍 之 態 度 。 工 業 界 認 為 裝
置 廢 水 處 理 設 備 ， 費 用 非 常 高 昂 ， 恐 非 個 別 工 廠 所 能 負 擔
。 彼 等 一 致 認 為 政 府 應 給 予 財 政 及 技 術 援 助 ， 例 如 建 築 一
公 眾 廢 水 處 理 廠 ， 由 使 用 該 設 備 之 工 廠 負 擔 適 當 之 費 用 。
調 查 之 另 一 發 現 ， 為 設 於 河 流 溪 澗 附 近 之 漂 染 廠 多 將 未 經
處 理 之 廢 水 直 接 入 溪 澗 中 ， 而 非 位 於 河 流 附 近 之 工 廠 則
將 污 水 傾 入 公 共 下 水 道 中 。
漂 染 業 廢 水 最 重 要 的 污 染 物 質 為 其 強 烈 的 鹼 性 ， 顏 色
8、 及 濃 厚 的 生 氧 量 。 現 有 若 干 種 方 法 ， 可 以 減 少 漂 染 業 操
作 對 環 境 所 造 成 的 影 響 。 最 重 要 者 為 完 善 的 管 理 措 施 ， 例
如 在 加 添 化 學 物 品 時 ， 小 心 控 制 其 份 量 ， 避 免 過 剩 之 化 學
物 品 變 為 污 染 物 質 。 另 一 方 面 ， 可 以 把 構 成 嚴 重 污 染 之 物
質 以 其 他 物 品 代 替 ， 例 如 習 慣 上 漿 紗 所 用 之 原 料 為 澱 粉 ，
但 澱 粉 為 含 有 大 量 生 氧 量 之 物 質 ， 會 增 加 廢 水 的 污 染 程 度
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所 接 納 尚 為 未 知 之 數 。 最 後 的 防 止 污 染 措 施 ， 為 適 當 處 理
廢 水 ， 然 後 才 讓 其 流 入 河 流 或 海 洋 中 。 處 理 方 法 可 分 為 初
9層 處 理 、 深 入 處 理 等 步 驟 。 初 層 處 理 包 括 簡 單 之 過 濾 ， 酸
鹼 中 和 及 溫 度 調 節 等 程 序 ； 次 層 處 理 包 括 化 學 沉 澱 ， 化 學
吸 收 ， 微 生 物 分 解 等 ； 深 入 處 理 實 為 更 精 細 之 次 層 處 理 。
處 理 方 法 中 之 策 生 物 分 解 法 ， 是 在 濾 水 池 中 繁 殖 微 生 物 並
供 給 足 夠 氧 氣 ， 使 其 分 解 污 水 中 之 有 機 物 質 ， 以 減 低 污 水
中 之 生 氧 量 。 應 用 此 方 法 之 裝 置 佔 地 甚 廣 ， 所 要 求 之 技 術
亦 高 ， 其 費 用 實 非 個 別 工 廠 所 能 獨 力 負 擔 。
為 使 工 業 界 能 順 利 應 付 環 境 污 染 問 題 ， 作 者 建 議 在 各
大 工 廠 中 設 立 環 境 事 務 部 ， 其 工 作 範 圍 包 括 公 共 關 係 — —
對 政 府 、 市 民 、 顧 客 、 及 股 東 解 釋 公 司 的 保 護 環 境 政 策 ，
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處 理 有 關 環 境 事 務 之 財 政 及 技 術 問 題 ， 以 及 幫 助 公 司 員 工
了 解 環 境 問 題 的 重 要 性 。
政 府 方 面 亦 應 給 予 工 業 界 技 術 及 財 政 援 助 。 技 術 方 面
， 政 府 可 在 全 港 各 適 當 地 點 設 立 探 測 系 統 以 確 定 各 地 方 之
污 染 程 度 ， 並 將 此 等 資 料 供 給 工 業 界 以 協 助 其 在 污 染 研 究
方 面 之 發 展 ， 政 府 亦 可 幫 助 工 業 界 解 決 防 污 技 術 上 之 困 難
。 財 政 方 面 ， 為 迫 使 及 鼓 勵 工 業 界 重 視 保 護 環 境 工 作 ， 政
府 在 推 行 懲 罰 及 獎 勵 兩 類 措 施 ， 懲 罰 方 面 可 用 罰 款 或 附 加
費 等 方 式 進 行 ； 獎 勵 方 面 則 可 以 減 輕 捐 稅 、 加 速 折 舊 、 優
惠 貸 款 、 及 廉 讓 土 地 等 形 式 推 行 。


